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1 BBEJIEHHE

BaxHyo 4acTh TeopeTHueckoil 1 npodeccrnoHaIBHON MPaKTHYeCKOn
MOJATOTOBKU CTYAEHTOB COCTaBIAIOT MPAKTUYECKUE 3aHATHUA U 1aOOPaTOpHBIE

paboTHI.

CoctaB ¥ COfAEp)KaHHWE TMPAKTHUECKUX U JIAOOPATOPHBIX padoT
HarpaBJIeHbI Ha peanu3aIuo JICUCTBYIOIIETO dbenepanbHOro
rOCyIapCTBEHHOTO 00pa3oBaTeIbHOTO CTaHIapTa CpEIHEro

npogecCHOHATBHOTO 00pa30BaHus.

Benymell nuaakTUUecKOM LENbI0 NPAKTHUUYECKUX 3aHATUH SIBISETCS
(opmupoBaHuEe TPOPECCHOHATNBHBIX NPAKTHYECKUX yMEHHH (yMeHHMi
BBINIOJHATH ~ ONPEICICHHBIC JNEHCTBHS, OIEpalliHd, HEOOXOJWMBIE B
MOCJCAYIOMEM B NPO(PECCHOHAIBHON JCSITEIBHOCTH) WM  YYCOHBIX
MPAaKTUYEeCKUX YMEHMH (yMEHHIl pemaTh 3aJaddl 1O JJIEKTPOTEXHHKE),
HEOOXOAMMBIX B MOCIeAylomend  y4eOHOW — JesTeNbHOCTH 110
0011IeTTPOheCCHOHATIBHBIM JTUCIUTUTAHAM.

Benymielt nupakTHYecKo# 1eibl0 J1abOpaTOpHBIX pPaboOT sBIsSETCS
SKCIICPUMEHTAJILHOC TMOATBECPIKACHUEC u IMpOBEPKa CYIIECTBEHHBIX
TEOPETHYECKUX TOJIOKEHNH (3aKOHOB, 3aBUCUMOCTEH).

B cootBercTBHE C pabodueil mporpaMMoil y4eOHOH TUCHIUIUINHBI
«ONEKTPOTEXHUKE»  NPEIYCMOTPEHO  IPOBEICHHWE  MNPAKTHUECKUX U
nabopaTOpHBIX paboT.

B pesynbraTte nx BBIIOIIHEHNUS, 00yJalOMuUiics JOJDKEH:

YMETb:

Y1. paccuMTHIBATH MApaMeTpbl W DIEMEHTHl  JJIEKTPHUYECKUX U
9JIEKTPOHHBIX YCTPOIMCTB;

y2. coOupaTh IIEKTPHUUECKUE CXEMBI M IPOBEPATH UX pabdoTy;

V3. U3MEpSTh IapaMeTPhbl IEKTPUIECKOMN LIETH.

ConepxaHue MPaKTUUECKUX U JTa0OpaTOpHBIX PabOT OPHEHTHPOBAHO HA
HOJITOTOBKY CTYZICHTOB K OCBOCHHIO NMPO(ECCHOHAIBHOTO MOJIYJIS MPOrPaMMBI
TIOJITOTOBKH CITELMAIICTOB CPEIHEro 3BEHA 10 CNEHAIGHOCTH U OBJIAJICHHIO
npodeccnoHaIbHBIMHM KOMITETEHIIHSIMU:

[1K 2.1. BeimonHATh paboThl MO MOHTAXY CHCTEM aBTOMAaTHYECKOTO
YIPABJICHUS C YUETOM CHelU(PUKH TEXHOJIOTMYECKOT0 TpolLiecca.

[IK 2.2. TIpoBOAMTh PEMOHT TEXHUYECKUX CpPEACTB M  CUCTEM
ABTOMATHYECKOTO YIPABJICHHUS.

[1K 2.3. BoinonHsite paboThl 10 HallaIke CHCTEM aBTOMATHYECKOIrO
yIpaBiIeHUsI.



A taxxe GOpMUPOBAHUIO OOIIMX KOMIIETCHIIUH:

OK 1. [loHnMaTe CYIIHOCTP W COIHAJBHYIO 3HAYNMOCTH CBOEH
Oyxmymeit mpodeccuu, IposIBIATE K HEW yCTOWIHMBEIN HHTEpEC.

OK 2. OpraHn3oBBIBaTh COOCTBCHHYIO JIEATEIBHOCTh, BEIOMPATH
THIIOBBIE METOABI M CHOCOOBI BBHINMOJHEHHUS MNPO(EeCCHOHANBHBIX 3a/ad,
OIICHUBATh WX APPEKTUBHOCTH U KAUECTBO.

OK 3. [Ipunumarp pemieHuss B CTAaHIAPTHBIX W HECTaHAAPTHBIX
CUTYalUsIX U HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcymecTBisaTh HMOWUCK W HUCIIONB30BaHHE HH(pOPMAIHH,
HeoOxoxuMoi mist 3pPEeKTHBHOTO BHINOTHEHUS] TPO(ECCHOHANBHBIX 3ajad,
npodecCHOHANBHOTO U IMYHOCTHOT'O Pa3BUTHSI.

OK 5. Mcnions30BaTh nH(pOPMaNMOHHO-KOMMYHHKAI[IOHHBIE
TEXHOJIOTHH B PO ECCHOHATIBHON AEATETHHOCTH.

OK 6. PaboTate B KOIEKTHBE W KoMaHZAE, 3(PQeKTHBHO 00maThCsS
C KOJIJIETaMH, PYKOBOJCTBOM, TIOTPEOUTEISIMH.

OK 7. bpats Ha ce0si OTBETCTBEHHOCTh 3a PabOTy WICHOB KOMAaH/BI
(TOTYMHEHHBIX), PE3YJITAT BHITOJHEHUS 3aaHUH.

OK 8. CamocTosITeNIbHO ONpeAeNsiTh 3aJadll MpOPEeCcCHOHANIBHOTO H
JUYHOCTHOTO  Pa3BUTHS, 3aHMMAThCsi CaMOOOpa30BaHHEM, OCO3HAHHO
IJIaHUPOBATH MOBBIICHUE KBaJ'II/I(i)I/IKaLII/II/I.

OK 9. OpueHTHpOBaTbCS B YCIOBHSX 4YacTOW CMEHBI TEXHOJIOTUI
B IPO(eCCUOHATILHON AEATEIBHOCTH.

BrimonHeHne  cTyJeHTaMHM MNpakTHYeCKnX paboT 1o  ydeOHOH
JUCIUILIHHE «DJIEKTPOTEXHHUKA) HAIIPABJICHO Ha!

- yFJIy6J'ICHI/Ie, 3aKpPCIUICHUC, Pa3BUTHC W JACTATM3ALHNIO IMOJYYCHHBIX
TCOPETUYCCKUX 3HAHUHI 10 KOHKPETHBIM TEMaM y‘Ie6HOI\/’I

JIUCLIUIIAHBIL;
- dbopmupoBaHrEe YMEHHH TNPUMEHATh TOJY4YeHHBbIE 3HAaHUS Ha
MpPaKTHKE, peanuzanuio €JIMHCTBA HWHTEJJIEKTYaJIbHOU u

MPAKTUUECKOH JESITeTbHOCTH;

- dbopMupoBaHHe W pa3BUTHE YMEHWH: HaOOIaTh, CpPaBHUBATh,
COTIOCTaBIISITh, AHAJM3UPOBATH, JIENaTh BBIBOABI H  0000IIEHMS,
CaMOCTOSITENIbHO BECTH HCCIEIOBaHMs, TOJb30BATbCS Pa3IMUHBIMU
MpUeMaMy U3MEPEHHH, OQOPMIIATE PE3yIbTAaThl B BUIE TAOJHII, CXEM,
rpaguKoB;

- pa3BUTHE HWHTCIUICKTYAIBHBIX YMEHHHA y OYAYIINX CHCIHAIHCTOB:
AHAIUTUYECKUX, TPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JP.;



BBIPA0OTKY TPH PELICHHH IOCTaBJICHHBIX 3aJad MpOopecCHOHATIBHO
3HAYMMBIX Ka4eCTB, TAKUX KaK CAMOCTOATEIBHOCTh, OTBETCTBEHHOCTB,
TOYHOCTB, TBOPYECKAsi HHUL[ATHBA.

BrmonHenne crymeHTamMH Ja0OpaTOpHBIX paboT 1O  y4eOHOM

JUCOUIIITHHE ((3HeKTpOTeXHI/IKa» HarpaBJICHO HA:

00001IeHTe, CUCTEMaTH3aIINIO, YIITyOIeH!e, 3aKpeTieHHe, Pa3BUTHE 1
JICTaJIM3alMIO TTOJyYEHHBIX TEOPETHYECKUX 3HAHUI 10 KOHKPETHBIM
TeMaM y4eOHOW TUCIIUTUTHHBL,

(¢opMupoBaHME YMEHUIl NPUMEHITH [OJYYEHHbIE 3HAHUS Ha
NpaKTHKE,  pealM3allMi0  €IMHCTBA  WHTEIUIEKTyalbHOH |
NPaKTHYECKON JAeATEIHHOCTH;

dbopMupoBaHME ¥ pa3BUTHE YMCHHIA: HAOMIOJaTh, CPaBHUBATH,
COIIOCTABIISITh, AHAJM3UPOBATH, JeNaTh BBIBOABI U  00O0OILCHUS,
CaMOCTOSITENIFHO BECTH HCCIICIOBAHUS, II0Jb30BATHCS PA3IUYHBIMH
HpHEeMaMH U3MEPeHUH, 0(OPMIIATE Pe3yJIbTaThl B BHIC TaOJIHIL, CXEM,
rpaduKoB;

NpHOOpeTeHHe HAaBHIKOB pa0OTBl ¢  Pa3NUYHBIMH  NPUOOpamy,
anmnapaTypoi, yCTaHOBKaMH M JPYTUMHU TEXHHYECKHMH CPEACTBAMH
JUIS TIPOBEJICHHS OTIBITOB;

pa3BUTHE HMHTEJUICKTYJIbHBIX YMEHUH y OyIylIUMX CIEHHaIuCTOB!
AQHAJMTHYECKHX, IPOSKTUPOBOYHBIX, KOHCTPYKTUBHBIX H JP.;
BBIPA0OTKY TPH PELICHHH MOCTaBIEHHBIX 3aJad MpogecCHOHATIBHO
3HAYMMBIX KaueCTB, TAKUX KaK CAMOCTOSITEIIbHOCTh, OTBETCTBEHHOCTB,
TOYHOCTB, TBOPYECKAsh HHUI[ATHBA.

[TpoOmKUTENEHOCTD  BBINIOJIHEHHUST MPAKTUYECKOH, J1ab0paTopHOM paboThI
COCTaBIIICT HE MEHee JBYX aKaJeMHYECKHMX 4YacoB W IIPOBOJIMTCS IIOCIE
COOTBETCTBYIOLIEH TEMbI, KOTOpast 00eCTIeYNBACT HATMYNE 3HAHHH, HEOOXOMMBIX
JUTS €€ BBITIOJIHEHMSL.



2METOJUYECKHUE YKA3AHUS
Tema 1.2.

JJIeKTpUYeCKHe eNH MOCTOSIHHOIO TOKA.
JlaGopaTopnas paGora Ne 1
OpraHu3aliioHHbIEe BONPOCHI U TEXHHUKA 0€30IaCHOCTH
TIpU NIPOBeJleHUHU J1a00PaTOPHBIX padoT

Heab padoTbl:

- U3y4YeHHWE NPaBWJI BHYTPEHHErO paclopsiika W  TEXHUKH
0€301acHOCTH IIPH BBITIOJIHEHUH J1a00PATOPHBIX PaboOT

Buinosnnus padory, Bel Oyaere:

YMETb:

- IPUMEHSATH MOJTyYCHHBIC 3HAHUS NP BHITIOTHEHUH PadoT.

MarepuanbHoe o0ecnieyenue:

MHCTPYKOUS K JabopaTopHOW paboTe, mpaBmia BHYTPEHHETO
pacnopsiaka W TEXHHKH O€30IacHOCTH TPH BBHIIOJHEHHH JIaOOpaTOPHBIX
pabor.

JKYpHAJI TT0 TEXHUKE 0€30MacHOCTH

3aganne:

1. 03HAKOMHTBCS C BOIPOCAMHU TEXHUKH OE30I1aCHOCTH.

KpaTkue TeopeTuueckue cBeeHus

JlabopaTopHbie pabOThI B TpYyIMax MPOBOAATCA B COOTBETCTBUH C
pacnicaHueM y4deOHbIX 3aHATHI B KOJJIEDKE M B TEUYEHHE OIPE/ICIICHHOTO
BpeMeHu. [103ToMy Juisi BBINOJIHEHHS 1a00PAaTOPHBIX pabOT CTYACHT IOJDKEH
PYKOBOJICTBOBATHCS CIIEAYIOIIMMH TTOJIOKESHUSIMU:

1. mpeaBapUTENbHO  O3HAKOMHUTHCS C  TpaUKOM  BBIITOJIHEHHS
nmabopaTOpHEIX padoT;

2. BHUMATEIIbHO O3HAaKOMHUTHCSI C ONHCAHWEM COOTBETCTBYIOIIECH
71a00paTopHOW PabOThl M YCTaHOBHTH, B YE€M COCTOWUT OCHOBHAs II€lb U
3aja4a 3Toi paboTHI;

3. 10 JIEKIIMOHHOMY KypCYy W COOTBETCTBYIOIIUM JIMTEPATYpHBIM
WCTOYHHMKAM M3YYUTh TEOPETHYECKYI0 YacTh, OTHOCSILYIOCS K JaHHOM
nabopatopHoit pabore;

4. no mposeneHust TabopaTopHOil pabOTHI MOATOTOBHTH B paboueit
TETpaji COOTBETCTBYIOI[HE CXEMBbI, TAONHIbI HAOJIIOJECHUH W pacueTHbIE
(hopmysl;

5. HenmoAroToBNEHHbIE K paboTe CTYOeHTHl K  BBINOJHEHHIO
J1a00paTOpHON paboThI HE AOIYCKAIOTCSL.

IMopsok BBINOIHEHHS PA0OTHI:

VYcnemHoe  BBIIOJIHEHHE J1aOOpaTOpHBIX paboT MOXkeT OBITh
JOCTHTHYTO B TOM CIIydae, €CiIi HKCIIEPUMEHTATOp OTUYETIIMBO MPEICTABISET
cebe 1eJb JKCIEpUMEHTa U OXKHIAEMbIe PE3YJIbTAThl, MOITOMY Ba)KHBIM
YCJIOBUEM  OOCTOSITEJIBHOCTH  MPOBOJAUMBIX  HCCIICJOBAHUNA  SIBIISIETCS
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TIIATEJbHAs MOJroTOBKa K JiaboparopHoi pabote. Ilpu sToM HeoOxommumo
coOIoIeHIe CIIEAYIOMNX TpeOOBaHMUIA.

1.Ilepen cOOpKOW SICKTPUUECKOW MM CTYACHTHl  JIOJDKHEI
MpEeBapPUTEIBHO O3HAKOMUTBCA C INEKTPUUECKHMM OOOPYIOBAHHEM H €T0
HOMHHQJIPHBIMM JaHHBIMH, a TaKke C W3MEPUTENBHBIMH HpHOOpaMu,
NpefHa3HAYCHHBIMHA JUI IIPOBEICHUS COOTBETCTBYIOIIEH JsrabopaTopHOI
paboTsI.

2.COOpKY 3JIEKTPUUECKOM Lenr He0OXOAUMO POU3BOIUTE B TOYHOM
COOTBETCTBMM C 3ajaHueM. llenecooOpa3Ho BHauaje COEAMHHTH BCE
9JIEMEHTHI 1IEIH, BKIIOYaeMble IOCIEeI0BAaTEIbHO, a 3aTeM — MapajlIebHO.
DJeKTpUYecKHe Ienu, BKIIOYacMble IapajliesIbHO, PEKOMEHAYeTCs
COEIMHSITH MPOBOJIAMH JIPYTOTO LBETA.

3.Ilocne okoHYaHWsA COOPKHM 3JEKTpHYECKass IENb JODKHA OBITH
IpeabsBICHA I NPOBEPKH. BKIOYATh LENb 0] HAaNpsDKCHHEM MOXHO
TOJBKO C Pa3pelIeHHs IPeTo1aBaTes.

4.3ammce TOKazaHWKH BceX NPHOOPOB B MpOLECCE BHITOIHEHUS
nabopaTopHOW  paboTBl  clieAyeT  NPOU3BOAWTH IO  BO3MOXKHOCTH
OJTHOBPEMEHHO M OBICTPO.

5.Pe3ynbraThl U3MEPEHHI 3aHOCSTCSA CTYIACHTOM B CBOIO pabouyro
TeTpajb.

6.Ilocne BBIMONHEHMS OTAENBHOIO JTama JadopaTOpHOH pPabOTHI
pe3yabTaThl OIbITa BMECTE C HpOCTeﬁIHPIMPI KOHTPOJIbHBIMH pacy€TaMu
NPEIBSBISIIOTCS AJIs TIPOBEPKH MPETIOaBATEIO0 10 Pa300PKH ANEKTPUUECKOM
LeTH.

7.Pazbuparh >MEKTPUUYECKYIO IIETb, a TAKXKE INEPeXOIUTh K COOpKe
HOBOW MO’KHO TOJIBKO TIO pa3pelIeHHIO TIPerojaBaTels.

8.ITocne okoHuaHus paboOTHI B MabopaTopuu pabodee MECTO JOIDKHO
OBITh IPUBEIECHO B ITOPSI/IOK.

IIpaBuia BHYTpPeHHEro pacnopsiika M TeXHUKH 0e30lacHOCTH
NP BHINOJHEHUH J1A00PaTOPHBIX padoT

IIpu pabote B 1mabopaTopuM 3IEKTPOTEXHUKH M JJIEKTPOHHKH BO
n30eKaHNe HEeCHUACTHBIX CIIyYaeB, a TAKKe MPEXIEBPEMEHHOTO BbIXOJA M3
CTposi TpuOOPOB W DIEKTPOOOOPYAOBAHMS CTYACHT MPHU BHIMOJTHEHUN
J1a00paTOpHBIX pabOT JODKEH CTPOrO BBINOJHATH CJCAYIOIIHE IpaBUIia
BHYTPEHHETO PACIOPSAKA U TEXHHUKH 0€30MaCHOCTH:

1. npucrymas B JabopaTopud K paboTe, CTYJIEHT JOJDKEH
O3HAaKOMUTBCS C TIpaBWIaMH BHYTPEHHErO paclopsiika W  TEXHUKH
0e30MacHOCTH;

2. Tmocie O3HAKOMJIEHHS C IPaBWJIAMHM BHYTPEHHEIO pacropsiika U
MHCTPYKTaXka 10 TEXHUKE OE30ITaCHOCTH CTYIEHT JIOJDKEH pacIiicaTbhes B
COOTBETCTBYIOIIEM JKypHAJIE;

3. mpu pabore B sabopaTOpuUM KAaTErOPUYECKH 3alperniaercs
MPUHOCHUTH ¢ COOOM BELIM M MPEAMETHI, 3arPOMOXKIAoNINe paboune MecTa,
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CIIOCOOCTBYIOIIME CO3/IaHHIO YCJIOBHM, MOTYIIMX IPHBECTH K HapyLICHUIO
MPaBIJI TEXHUKH 0€301IacHOCTH;

4. B maGopaTopud 3ampemaeTcss TPOMKO pa3roBapHBaTh, MOKHIATH
paboture MecTa 1 HEPEXOANTh OT OJHOTO CTEHMA K JPYroMY;

5. mpucrymas k pabote B nabopaTopuu, CTyAeHYECKas TpyIIa
JETUTCsl Ha Opuraapl, KOTOPBIC 3aTeM PACHPENENAIOTCSA 10 J1abopaTOpPHBIM
CTEH/aM;

6. cOOpKy OJEKTPHYECKOHW LeNH TPOU3BOAAT COEIMHHUTEIEHBIMH
NPOBOJIAMH  TIPH  BBIKJIIIOYEHHOM HANpPSDKEHUH IUTaHUS B CTPOrOM
COOTBETCTBHMHU CO CXEMOM, IIPEJICTABICHHOW B MHCTPYKLINH, 0OecrieunBast Ipx
9TOM HaJIe)KHOCTb DJIEKTPHYECKUX KOHTAKTOB BCEX Pa3beMHBIX COEIMHEHUIA;

7. mpuctymas K cOOpKe 9JIEKTPUYECKOW ILenH, HeoO0XOIHMMO
yOenuThCS B TOM, YTO K CTEHAY HE IOJIaHO HAaIpPsDKCHHE,

8. mpu cOOpKe 3JIEKTPUYECKOH IEeNnn HEOOXOANMO CIEAWTH 3a TEM,
YTOOBI COCAMHHUTENBHBIE TPOBOJA HE TNEperndanuch M HE CKPYyYHBAINCH
METISIMU.

9. mpubOpPEl W INEKTPOOOOPYAOBAHHE PACCTABIAIOTCA TaK, YTOOBI
Ob1T0 YIOOHO UMM TIOJIB30BATHCS;

10. cobpanHast 3neKTpuYecKasl LeNb NPEAbsBISIETCS Uil MPOBEPKH
IPEno/IaBaTeNio;

11. BktOYeHHE DIEKTPUUECKOM I1eMu TOoJ HampsbkeHue (mocie
NPOBEPKH) TPOM3BOAMUTCS TOJNBKO C paspelleHus H B IMPHCYTCTBUU
Npero/iaBaTes;

12.npu oOHapyKEeHHHM HEUCTIPABHOCTEH B OJIEKTPUYECKOW IIENH
HE0OX0IMMO HEMEIJIEHHO OTKIIIOYHTH €€ OT ITUTAIOIICH CeTH U AOJIOKHUTH 00
3TOM IIPENOAABATENIO;

13. nepexitoueHus ¥ UCIPaBIICHNS B COOPAHHOM 3JIEKTPUUECKOH enH
paspemaeTcsi MpPOM3BOANUTH TOJBKO TMPH OTKIIOYEHHOM HaNpsHKEHHH
MUTAHNS;

14. 3anpemaercst nmpukacaTbcs NadbIaMH, KapaHJallaMd W APYTUMH
npeJMeTaMi K OrOJICHHBIM TOKOBEAYIIUM YacTsM JJIEKTPUUECKOM Iemnu,
HaXOSLIMMCSI [I0]] HATIPSDKEHHEM;

15.mpu paboTe ¢ KOHJEHCATOpaMH Clie[lyeT MOMHUThb, YTO Ha WX
3a)KMMaX, OTKJIIOYCHHBIX OT CETH, HEKOTOPOE BpPEMsI COXPAaHSIETCs
JNIEKTPUYECKHA  3apsAf, MOTymHA  OBITh  NPUYMHOW  TOPAKEHUS
JNEKTPUYECKHM TOKOM;

16. npu oOHapyXeHHH TOBPEXICHUH AIIEKTPHIECKOTO0 000PYIOBAHHS
¥ MpUOOPOB CTEH/A, a TAKXKE MPH MOSIBICHUH JIbIMa, CIIeNIN(UUECKOTO0 3araxa
WIIM UCKPEHHsT HE0OXOIMMO HEMEJIECHHO BBIKIIOYHTH HAPSDKCHHE MMUTAHUS
CTEH/Ia ¥ U3BECTUTH 00 ITOM NPEIoaBaTes;

17.nocne  BbIMONIHEHWST  JabOpaTopHOM  paboOTHl  HEOOXOIUMO
BBIKJIIOUUTh HANpsDKEHWE IUTaHWsS CTeHJa, pa3o0parh HCCIedyeMyro
AIIEKTPUUYECKYIO LIETb U IIPUBECTH B MOPSJIOK pabouee MecTo;
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18.B ciyuae TOpakeHHMs ~YelOBEKa DJICKTPHYECKHM  TOKOM
HEOOXOANMO HEMEUICHHO OOECTOYNTh CTEHJ, BBIKIIOYMB HANpsDKCHUE
MTUTaHUS;

19.mpu moTepe CO3HAHWS W OCTAHOBKE JBIXaHWS HEOOXOIMMO
HEMEAJICHHO OCBOOOJHTH MOCTPAJABIIETO OT CTECHSIOIIEH €ro OxeXIbl U
JIeTIaTh NCKYyCCTBEHHOE JbIXaHHE 10 NIPUOBITHS Bpada.

®dopMa npeACTaBJIeHHUs pe3yabTara: 3aluch B XKypHane no Tbh;
odopmieHre 1adopaTopHOit padboThl Ne 1.

Kpurtepnn onenku:

— «OTIMYHO» - TEOPETHUECKOE M MPAKTHUECKOE COACPHKAHUE TEMBI
OCBOCHO TMIONHOCTBHIO, ©Oe3 mpoOernoB, yMeHHS CQOPMHUPOBAHBI, Bce
MPeIyCMOTPEHHBIE TeMO# ydeOHBIe 3aJaHUS BBITIOJHEHBI, KAUeCTBO HX
BBINOJIHCHUS OLICHEHO BBHICOKO.

— «Xopomo» - TEOPETUYECKOE U TMPAKTUUYECKOE COJAEPKAaHHUE TEMBI
OCBOCHO MOJHOCTBIO, 0e3 TpoOeroB, HEKOTOpBIE YMEHHS Cc(pOpMHUPOBAHBI
HEIOCTaTOYHO, BCE MPEIYCMOTPECHHBIC TEMOH yaeOHbIE 3aJaHUs BHITIOTHEHEL,
HEKOTOPBIC BUJIbI 3aJaHHUI BBITOJHCHBI C OIITHOKAMHU.

— «Y IOBJIETBOPUTENILHO» - TEOPETHYECKOE U TPAKTUYECKOE
colepKaHWe TeMbl OCBOGHO YacTUYHO, HO TpoOenbl He  HOCAT
CYIIECTBEHHOTO XapakTepa, HEOOXOIMMBIC YMEHHS pabOThl C OCBOCHHBIM
MaTEepHaJOM B OCHOBHOM C()OPMHUPOBAHBI, OOJBIINHCTBO MPEIyCMOTPEHHBIX
TeMOU y4eOHBIX 3a/laHUii BHITIOJHEHO, HEKOTOPHIE U3 BBHITIOJHEHHBIX 3aaHHH
COJIepKAT OIIHOKH.

— «HeynoBieTBOPUTENBHO» - TEOPETUYECKOE U IpakTUYECKOe
COJIEpXKaHNE TeMBl HE OCBOCHO, HEOOXOIUMBIC YMEHHS HE COPMHUPOBAHEI,
BEITIOJTHEHHEIE YUeOHbIC 3aJaHHs COJePKAT TPYOBIe OIIHOKH.

Tema 1.2 DnekTpUUecKHe HENH NOCTOSHHOI0 TOKA

JlaGopaTopnas pagora Ne 2
H3yyeHune coelMHEHUii Pe3UCTOPOB U MpoBepKka 3akoHoB OMa n Kupxrodga

Heab padoTbi:

- OMNBITHAs IPOBEPKA COOTHOLIEHUN IJIEKTPUUYECKUX BEIUYUH MpPH
NOCHAEA0BATEIbBHOM M MApajyIeIbHOM  COGJUHEHUU  IPUEMHHKOB
SNEKTPUUECKON SHEPTUH.

Boinosnnus padory, Bel Oyaere:

YMETB!

- cOOMpAaTh IEKTPUIECKUE CXEMBI M IPOBEPATH UX padoTy ;
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- U3MEPATH NTapaMeTpPhl DJIEKTPUYECKON LeTIH.

MatrepuanbHoe obecreuenue:

Hcrounuk nocrossHHOro ToKa Ha 250 B; anexTponsmepurensHble

NPHOOPHI; IAMIOBBIA PEOCTaT; COSIUHUTEIbHBIE IPOBOA.

3aganne:

1. mpoBepka OCHOBHBIX COOTHOLICHHH MEXIY TOKOM, HANPSDKEHHEM U
COIIPOTHBIICHHEM IIPH IIOCICAOBATEIEHOM H IApajuIeIbHOM COCIWHEHHU
DJIEKTPONIPUEMHHUKOB.

Iopsaaox BLINOTHEHHS] PAGOTHI:

1. Jlomyck k pa0oTe: BXOJHOH KOHTPOJIb B BHAE (POHTAIBHOTO
ompoca:

- KaKoe COe/IMHEeHNE Ha3bIBAIOT I10CIIEJ0BATEIbHBIM?

- 3akoH OMa A1 yJacTka Ienu

- Kak ompepensercs — o0llee  CONPOTUBICHHWE  LENH  C
MOCJIE/IOBATENILHBIM COSANHEHUEM DIIEMEHTOB?

- KaKoe COeIMHCHUE Ha3bIBaeTCs MapalieIbHBIM?

- hopMynpoBKa nepBoro 3akoH Kupxroda mis y3na

- YTO HA3BIBACTCS Y3JIOM, BETBBIO, KOHTYPOM?

- OCHOBHBIC COOTHOIICHUS MEXIYy TOKOM, HAaIpsDKCHHEM |
COIPOTHBIICHUEM IIPH MAPAJUICIIBHOM H ITOCIIEA0BATEIIEHOM COSIMHCHHUH.

2. COOpKa 3IEKTPHUUCSCKHX CXEM.

IMopsioK BHIMOJTHEHUS PaGOTHI.

1. OsnakomuThcsi co cxeMod (puc.l)  moOciemoBaTEbLHOTO
COCIMHCHUA U MPOBEPUTH MMPABUIIBHOCTh COCITUHCHUS.

2. C paspemieHnss npenogaBaTessi BKIIOYUTh B CeTh, H YCTAHOBHUTH
3aJlaHHOe HAMPSDKEHHE, KOTOPOE BO BpPEMsl OIbBITA MOJJICPKUBACTCS
nocTostHHbIM. [TofKITiouast BoIbTMETP (IO0YEPEIHO) MAPAILIEIbHO KaKIOMY
NPUEMHUKY, u3MepuTh mnajaeHue Hanpsokenuit U;, U, Us;. Tlokazanwus
amIepMeTpa 1 BOJIbTMETpa 3aHecTd B Tabuuiry 1

® H

~ K1 @ @ @

H2

® &

X

K2

La7 L8

H3 R ® &

K3

11



Pucynok 1. Cxema nocieoBaTesIbHOrO COEJUHEHUS MPUEMHHUKOB

Ta6nnua 1. IlocnenoBatenbHOE COCIMHEHHUE 3J'IeKTpOHpI/IéMHI/IKOB

M3mepeno Bapruucieno
loow | Ui | Up | Us | Usw | Ru Ro Rs Rosu [ P1 | P2 | Ps | Posw
A B B B B Om Om Om Om Br | Br | Br | Br

Ipoussectu BoruncieHus. CpaBHUTH PE3yJIbTATHI MOJYICHHBIX JaHHbIX.
Cnematp  BeIBOA. O3HAKOMHTBCI CO CXEMOH MapajlielsHOTO
coequHeHUs  npueMHUKOB  (puc.2). CoOpare  cxemy, IIPOBEPHTH
MPaBIJIbHOCTD BKITFOUCHHS.
C paspenieHUss PYKOBOAMTENS] BKIIOYUTH CXEMY, YCTaHOBHTH
HanpspkeHue. [loouepenHO BKIIOYAs KaXI0€ W3 COMPOTHBICHUHA H3MEPHUTh
Tok BeTBel. [TokazaHus amrnepMeTpa U BOJIbTMETpa 3aHECTH B TAOJHILy.2.

® i

RS ® ®

X)s

0%
X)s
X)e

K2

&
X)s
X)s

K3

Pucynok 2.Cxema mapajijieIbHOTO COSJUHEHUS MTPUEMHUKOB

Tabnmma 2.CxeMa napauieTbHOTO COSINHEHHS TPUEMHHUKOB

M3mepeno Briuucneno
U | I I2 I3 lo6m Ry R R3 Ros. Pi | P2 | Ps | Poou
B A A A A Om Om Om Om Br | Br | Br | Br
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IpousBectn BbiuucieHus. CpaBHUTh Ppe3yJbTAThl  MMOJYYEHHBIX
JTAHHBIX.
Crenars BBIBOJ

@opmMa mpeCTaB/IEHHsI Pe3yJIbTATA: COCTABICHHE OTYETA M OTBETHI
Ha KOHTPOJIbHBIEC BOIIPOCHI [TPH 3AIHTE:

B yem cxonctBo u pasnmuuue 3akoHa Oma sl ydacTKa LENH W BCed
uenu?

Iouemy s onpenenenus DJIC HCTOYHMKA TOKa C MOMOIIBIO
BOJIETMETPA HEOOXOIUMO Pa30MKHYTh IICTIh?

Yro (hm3uvecku BeIpaXkaeT NmepBhIil 3akoH Kupxroda?

CoopmynupoBath BTOpoii 3akoH Kwupxroda, 3amucath ero B
Maremaruueckoit hopme.

MoOXeT JIi CONPOTUBICHUE YYaCTKa BYX MMapajlIeIbHO COCTUHEHHBIX
MIPOBOTHHUKOB OBITH 0OJIBIIE (MEHBIIE) IFOO0TO U3 HUX?

Kpurepuu ouenku:

—«OTIMYHO» - TEOPETHYECKOE M TPAKTUYECKOE COJEpKaHUE TEMbI
OCBOGHO TMOJHOCTbIO, 0€3 mpoOenoB, yMeHUs C(HOPMHPOBAHBL, BCE
MMpeaAyCMOTPCHHBIC TEMOM y‘-ICGHI)Ie 3aJaHus BBIIOJHCHBI, KauyCCTBO HX
BBITNIOJIHCHHUS ONCHCHO BBICOKO.

—«XO0poIo» - TEOpPEeTHYECKOe U IPAKTHUECKOE COJepKaHHE TEMbI
OCBOGHO MOJIHOCTbIO, 0€3 MpoOeNoB, HEKOTOpbIE YMEHHUS CHOPMHPOBAHBI
HEJIOCTATOYHO, BCE MPEAYCMOTPEHHbIE TEMOH ydeOHbIe 3aJaHMsI BHITIOTHEHDI,
HEKOTOPBIE BH/IbI 3a/IaHNH BBITIOJIHEHBI C OTHOKaMHU.

— «Y IOBIIETBOPUTEIILHO» -  TEOPETHYECKOE U TPaKTHYecKoe
coJIep’kaHHe TEMBI OCBOCHO YaCTHYHO, HO TPOOEIBI HE HOCAT CYIIECTBEHHOTO
XapakTepa, HEOOXOJMMBIE yMEHHs pPabOThl C OCBOCHHBIM MaTephajoM B
OCHOBHOM C()OpPMHUPOBaHbI, OOJBLUIMHCTBO MPEIYCMOTPEHHBIX TEMOH YU4eOHBIX
3aHaHHﬁ BBITMIOJTHEHO, HEKOTOPLIC K3 BBINOJIHCHHBIX SaHaHI/Iﬁ coacpiKar
OIINOKH.

— «HeynoBneTBOpUTENBHO» - TEOPETUUECKOE U TPaKTHYECKOe
COJIEpXKaHHWE TEMBI HE OCBOCHO, HEOOXOOMMBIE YMEHHS HE COPMHPOBAHEI,
BBITTOJIHEHHBIE YUeOHbIE 3aJaHHs COJePIKAT TPYOBIe OIIHOKH.
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Tema 1.2 DeKkTpuyecKHe HEeNH MOCTOAHHOTO TOKA

IpakTnyeckoe 3ansaTue Ne 1
Pacuer 3s1ekTpHyecKuXx Hemnei MOCTOSIHHOIO TOKA

Henp padoThl: HAYYUTHCS NIPOU3BOAUTDH PACUET SJIEKTPUUECKUX LENeil

Beinosnnus padory, Bel Oynere:

YMETh!

-paccuuThIBaTh  IapaMeTIpsl M DJIEMEHThl  JJIEKTPUYECKUX U
9NEKTPOHHBIX YCTPOMICTB;

MarepuajnbHoe obecrnedeHue:

Kaprouky nHINBHIYaIbHOTO 3aJaHNUs, METOJMUYECKHE YKa3aHUs

3ananue:

1 . Llerms TOCTOSIHHOTO TOKA CO CMEIIAHHBIM COECJWHEHHEM COCTOUT U3
YETBIPEX PE3UCTOpOB. B 3aBHCHMOCTH OT BapuaHTa 3aJaHbl: cXema Ienu (1o
HOMEpY PHCYHKa, IPHIIOXKeHHE 1), conmpoTuBIeHUs pe3nctopoB Ry, R, ,R3 Ry,
HanpspkeHue U, Tok | ninm mourHocTs P Beeit nemnm.

OnpenenuTh: 1) 3KBHBAJIEHTHOE COMPOTHBICHHE HEMU R,; 2)
TOKH, MPOXOIALIUE yepe3 Kaxaelid pesuctop li, Iy, I3, 14 Pemenue 3amaun
MPOBEPHUTH, MPUMEHUB TepBbId 3akoH Kupxroda. JlaHHble 1uist cBoero BapuaHTa
B3sITh U3 TaOmuIe! 1.1.

Tabnuma 1.1 BapuaHTh! 3amaHmii

Homep Homep R1, Om R, ,Om R3, OMm R, Om U, P,

BapHaHTa pHCYHKa
01 1 3 4 2 3 20B
02 2 15 10 4 15 15A
03 3 12 2 4 4 50BT
04 4 6 30 6 20 100B
05 5 20 40 30 5 2A
06 6 10 15 35 15 48Bt
07 7 30 20 4 2 40B
08 8 50 40 60 12 3A
09 9 10 11 90 10 120BT
10 10 4 2 20 5 U=40B
11 11 16 40 10 8 4A
12 12 4 6 2 24 90BT
13 13 5 6 12 6 60B
14 14 2 1 15 10 25A
15 15 12 4 2 4 200BT




16 16 30 6 60 30 100B
17 17 3 15 20 40 4A
18 18 30 20 3 5 320Bt
19 19 7 3 72 90 150BT
20 20 15 90 10 5 4A
21 1 15 20 40 3 100BT
22 2 10 90 6 60 120B
23 3 20 10 2 5 20A
24 4 7 60 15 4 90BT
25 5 25 15 10 12 120B
26 6 2 3 1 3 25A
27 7 12 4 4 2 200BT
28 8 40 20 25 5 40B
29 9 3 10 30 20 3A
30 10 10 2 40 10 80BT

Kparkue Teopernueckue cBegeHUs

Pemenne pmaHHOW 3amaum  TpeOyeT 3HAaHUS OCHOBHBIX 3aKOHOB
MOCTOSSHHOTO TOKAa, MPOHM3BOAHBIX (OPMYN 3THUX 3aKOHOB W YMEHHS HX
MPUMEHSTD ISl pacyeTa 3JIEKTPUUECKUX LENeil CO CMEUIaHHbIM COEIMHEHUEM
PE3UCTOPOB.

Ilepen pemeHveM 3aayd CBOEr0 BapuaHTa PEKOMEHAYETCs e€lle pa3
03HAKOMUTHCS C PEIICHUEM IpUMepa

Meronuky u

MOCJIEIOBATENLHOCTh
JEUCTBUH  NPU  PELICHUH
3ajau co CMeTIaHHBIM
COETMHEHUEM pe3UcCTOpOB
paccMOTpUM B 0OIIEM BHIE
Ha KOHKPETHOM IIpUMEpE.

1. BriruceiBaem
ycIoBHe 3a/1auu (conepKaHue
YCIIOBUI 3aJlad BBINHCHIBATD
MPUMEHUTETIHHO K CBOEMY
BapuaHTy).

Ycnosue 3a/1a4u.
Ilerb MOCTOSIHHOTO TOKa €O
CMEIIIaHHBIM COCMHEHUEM COCTOUT W3 HYETBIPEX PE3UCTOPOM. 3alaHbl cXema
renu (puc. 1), 3HaUeHNUS CONMPOTHBIICHUI PE3UCTOPOB:

R1 =30 Om, R2 =20 Om, R3 =3 Om, R4= 5 Om, momHOCTh 1IeTH P =
320 Br.

OnpenenuTs:
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9KBUBAJICHTHOE CONPOTHBIIEHHE e RaK, 2) TOKH, IPOXOSIIHE Yepes3
KaXAbll pe3ucTop. PemieHue 3agauu NpoBEpUTh, NPUMEHUB IEPBBIA 3aKOH
Kupxroda.

BeimuceiBaeM U3 yCIOBHH TO, YTO JAHO W HY)KHO ONPENEIHTH B BHUIE
OYKBEHHBIX 0003HAUCHHH U YNUCIIOBBIX 3HAYCHUH.

IIponymaem miaH (TOPSAAOK) peUIeHUs, TOAOUPas MPH HEOOXOUMOCTH
CIPAaBOYHBIM MaTepuan. B HameMm ciiydae NOpUHUMAeM TakoW HOPSAOK
peLIeHus:

1) HaXOJIMM 3KBHBAJICHTHOE COTPOTHBIICHUE LIETIN
R,c = R12 + R3y4 20e Ry = Ry* Ro/(Ry + Ry) — napannensnoe
coeouHenue,
Rz 4= R3 + Ry — nocrneoosamenvnoe coeounenue;
2) o6o3HauuM TokH ly,l5,13,14 Ha (puc. 1) cTpenkamu u onpenenuM Ux
3Ha4YeHHs U3 GOPMyYNbl MOIIHOCTH:

P=I1>R,—|= JP/R, ;1,=1,=1 rax kak npu
MOCIIE0BATEILHOM COSAMHEHMH OHU OHM U Te ke, a |1 = U1o/Ry; 1, = Uy o/R,,
20e U12 = |'R12

4.BrInOIHACM peIIeHNE, HE 3a0bIBasi HyMEpOBaTh U KPaTKO OIMCHIBATH
JercTBHA. VIMEHHO Tak pelIeHbl Bce TUIIOBBIC TPUMEPHI ITOCOOHSL.

OTcyTcTBUE TNHUCBMEHHBIX IOSACHEHUM JAEMCTBUM MPUBOOUT K
HETOJIHOMY ITOHUMAaHUIO PELICHUs 3a]a4, ObICTPO 3a0bIBACTCSL.

5.BeImonHsEM MPOBEPKY peIIeHHs CIEeIyIONMMU CHoco0aMu:  a)
JIOTUYHOCTh TOJyYeHHUs TaKOro pe3ynibrara; 0) TpoBepKa pe3yJIbTaToOB C
NpUMEHEHHEM TIEpBOTO U BTOPOro 3akoHa Kupxroda.

OOBSCHUM HEKOTOPBIE CIIOCOOBI IPOBEPKH PE3yJIbTATOB PELICHHUSI.

[Tpumenenue nepeoro 3akoHa Kupxrodga.

DopmynpoBKa 3aKoHa: anredpandeckas CyMMa TOKOB B Y3JIOBOI TOUKe
paBHa HyJt0. MaremMaTryeckas 3amnch IS y3i1a O cXeMbl LeTn pUCYHOK 1:

L+ L=lwwl+1,-1=0

[Ipumenenne Broporo 3akoHa Kupxroda.

dopMynupoBKa  3aKOHAa: BO  BCSKOM  3aMKHYTOM  KOHTYype
aneKkTpuYeckoi renn anredpamdeckas cymma 3J[C Y E paBHa anreOpandeckoit
CyMMe TaJeHUi HampspkeHHH Y I*R Ha OTHeNBHBIX CONPOTHBIEHUSX 3TOTO
KOHTYpa.

B 3amkHyTOM KOHTYpe (puc. 1) mnpmmoxkeHHoe HampspkeHue U
(ananormyno D/1C npu BHYTpEHHEM CONPOTHBIIEHHH UCTOYHNKA TOKA, PABHOM
HYJIIO) U TIaJICHUS HaPSDKEHUS

U12: |- Rl, U3: I'R3 u U4: I'R4

O06x015 KOHTYp IO HANpaBJICHUIO TOKA (B JAHHOM CIIydae 10 YacOBOH

CTpEJIKE), COCTABUM ypPaBHEHHUE 10 BTOPOMY 3akoHy Kupxroda:
U=Up,+Us+ U,

16



Ioncuer Gananca momuocTH. OOIIas MOIIHOCTH IIENIM paBHA CyMMe
MOIITHOCTEH Ha OTIENBHBIX PE3UCTOPAX.

Jus cxemsl e (puc. 1) P = Py+ P, + P3 + P4: Tak Kak P = 1R uim

P=U’IR, mo P =1*Ry+ 1R, + I%3Rs + IRy unu

P = U’,/Ry + U? 5/R, + U%/R; + U%/R,.

Ecnu mpoBepky pelieHHs NPOBOAUTH ITyTeM CPaBHEHUS Pe3yJbTaToB
peUIeHust IPYTUMH CHOCO0aMH, TO B JaHHOM CIIyd4ae BMECTO OIpEelIeHUS
ToKa 13 (popMyIst P = 12-RoK MOKHO GbIIO HANTH HATPSKEHHE

PR, usP=UR,,,

a3zatem | = U/R,, mo popmyite 3akona Oma.

Iprmmep 1. Ha pucynke 2 wu3o0OpakeHa OJIIeKTpHYECKas IENb CO
CMEIIaHHBIM COETUHEHUEM PEe3UCTOpOB. M3BECTHBI 3HaYEHHS CONMPOTHUBICHUIN
pesuctopoB Ry = 3 Om, Ry;= 10 Om, Ry = 15 Om, Ry = 1 Om, Hanpspxenue U =
110 B n Bpemst pabotsl nienu t= /0 u. Onpenenuts TOKH, IPOXOIAIINEC Yepes
Kbl pe3uctop lq,lz,13,14, 001IyI0 MomHOCTE TIETIH P 1 pacxon suepruu W.

R A
1 ' Rl Rax
— — 1
I:J” —— ————
+ I =4 I=11A
I ,Ji R +
Zl R, 2 U 2 3[]

U
I=7
@ —— i
— fy =0 o=
Ry + -
=N p

PHe. 2 Puc. 3
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Pemenue 1. O003HAYUM CTpEJIKaMH TOKH, MPOXOJAIIAE dYepe3
KaKJIBIH PE3UCTOP C YIETOM HX HATPABJICHHUS (CM. pHC. 2).

2. OmpemenuM 0o0IIee 3KBHBAJIICHTHOE COMPOTHBICHHE IICMH, METOX
MoZicyeTa KOTOPOTO IS IETH CO CMEIIaHHBIM COCTUHEHHEM PE3HCTOPOB CBO-
JUTCA K TIOCIIEJOBATEIIFHOMY YIPOIICHHIO CXEMBL.

CompotuBiennss R, m R; coemmHeHsl mapamiensHo. Haiimem oOmiee
COTIpOTHBIICHHE TIpH TakoM coemuuaeHnr: 1/Ry3=1/R,+1/R3. mpuBoast k o6meMmy
3HAMEHATEJO0, MONyduM R, 3= RoR3/(Ro+R3)=10-15/(10+15)=150/25=6 Om

Teneps pesuctopsl Ry3,R1,R, coenmHensl mocnemoBaTensHO, UX oOrIee
compotuBieHne R,,=R;+R; 3+R,=4+6 = 10 Om.

Oro ofmee COMPOTHBICHHUE, BKIIOYCHHOE B IIETIb BMECTO YETBHIPEX
COTIPOTHBIICHUA CXEMBI PHC. 2, TIPH TaKOM ¢ 3HAYCHWH HATPSKCHHUS HE
HW3MEHHT TOKa B 1emu. [103TOMy 3TO CONPOTHBIICHHUE Yallle HA3BIBACTCS OOIIUM
SKBHUBAJIEHTHBIM COTIPOTHUBIIEHUEM IIETIH UJIU MPOCTO KBUBAJICHTHBIM (pHC. 4)

3. Mo 3akony OMa st BHEIIIHETO y4acTKa LIEMH OMPEICIUM TOK

I=U/R,,,=110/10=11 A.

4.Haiinem TOKH, IPOXO/SIIKE Yepe3 BCE PE3UCTOPHI.

Uepes pesuctop R; mpoxoaur tox Iy =I.

Yepes pesuctop R, mpoxomut Tok 14 =I.

Jist omipenenieHus TOKOB, MPOXOISIINX Yepe3 pe3ucTopsl R, i R, Hy»KHO
HAaTH HampsDKCHHWE Ha TMapauienbHOM ydacTke Uy OTo HampsikeHHE MOXKHO
ompenenuth nByMs criocodbamu: Uz= IR, 3 = 11- 6 = 66 B U, 3= U - IR; -
IRg==U—-1(R+Ry) =110-11(3+ 1)=66 B.

o 3akony Oma [uis napajuiesibHOro ydactka nenu Haigem l,= Uy IR, =
=66/10 = 6,6 A; 13 = U, 3 /IRy = 66/15 = 4,4 A vnu, npuUMeHsisl MIEPBbIA 3aKOH
Kupxroda, momryuum l3=1 - 1,=11- 6.6 = 4,4 4.

5.Haiinem o0111yr0 MOITHOCTD TIETIH:

I=Ul=110-71/ =1210 Bm = 1,21 xBm.

6.0mpenennM pacxox SHEPTUH:

W=P-t=121-10 = 12,1 kBm- u.

7.BBIOJTHUM ~ TPOBEPKY  pELIeHHs  3aJayd  ONHMCaHHBIMH  paHee
crocobaMu: a)  MPOBEPUM OaaHC MOIIHOCTH

P =P+ P, + Py +P, = >R, + I%R+ I%R; + 14R; = 11° - 3+ 6,6°-
10+ 4,4%- 15+ 11°-1 = 363 + 435,6 + 290,4+121 = 1210 Bm;

1210 Bm= 1210 Bm,

0) JUISL Y3JI0BOM TOYKM A cXeMbl (pHC. 2) NPUMEHHM TEpBbIN
3akoH Kupxroga: 1 =1, +13=11=16,6 + 4,4;
114=11A4;

B) COCTaBMM ypaBHEHHE 0 BTOpoMy 3akoHy Kupxrocda, o6xoas KoHTYp
LIETIH 10 YaCOBOMU CTpEJIKE,

U=U;+U,; +U,=IR+IR;; +1R,110=11- 3+ 11-6+11-11108
=110 B.
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Bce crmocoOb! poBepKH MOATBEPKAAIOT MPABMIILHOCTD PEIICHUS 33 [a49H.
Xopa padorsr:

1. Pemienue 3amaun N0 MHAWBUAYAIEHOMY 3aIaHHIO.

®opma npeacTaBIeHUs pe3ybTaTa:

CBOEBpEMEHHO U NIPAaBIWIHHO BHITIOTHEHHBIE PAaCUETHI

Kpurepuu ouenku:

—«OTINYHO» - TEOPETHYCCKOE W TMPAKTHYCCKOE COACPIKAHHE TEMBI
OCBOGHO TIIOJHOCTHIO, ©0e3 mpobenoB, yMmeHUs cOpPMHUpPOBaHBI, Bce
OpeIyCMOTPEHHBIC ~ TEeMOil ydueOHbIC 3aJaHMs BBIMOTHEHBI, KauyeCTBO UX
BBITIOJTHEHHS OIICHEHO BBICOKO.

—«XOpomIo» - TEOPEeTHYECKOe M IPAKTUYECKOE COMACPIKAHHE TEMBbI
OCBOCHO MOJNHOCTBIO, 0€3 MpoOenoB, HEKOTOpbIE yMEHHs C(HOPMHPOBAHBI
HEIOCTATOYHO, BCC MPEAYCMOTPEHHbIC TEMOW ydYeOHBIC 3a/laH¥sl BBIMOJHEHBI,
HEKOTOPHIC BUBI 331aHUI1 BBITOIHEHBI C OIIHOKAMH.

— «Y IOBIICTBOPHUTEIHLHO» - TEOPETUYCCKOE M MPAKTHIECKOE COACPIKAHHE
TEMBI OCBOCHO YaCTHYHO, HO MPOOENBI HE HOCSAT CYIIECTBEHHOTO XapakTepa,
HeO6XOI[I/IMI)Ie YMEHUA pa6OTI)I C OCBOCHHBIM MaTc¢puajjoM B OCHOBHOM
c(OpMHUPOBaHBI, OOJBIIMHCTBO MNPEIyCMOTPEHHBIX TEMOW Y4YEOHBIX 3a/JlaHHMU
BBITIOJIHEHO, HCKOTOPHIC M3 BBINTOJIHCHHBIX SaﬂaHI/Iﬁ coaepkar OHII/I6KI/I.

— «HeyIoBIeTBOPUTENBHOY» -  TEOPETHYECKOEe U IPaKTHYECKOe
Coflep)KaHWEe TEMBI HE OCBOCHO, HEOOXOJHMMBIC YMEHHs He CHOPMUPOBAHBL,
BBIIIOJIHCHHBIE yIeOHbIE 3aaHHUsI COICPIKAT IPyOble OMIHOKH.

Tema 1.4 JiiekTpuyecKHre Heny NepeMeHHOr0 TOKa

I[IpakTuyeckoe 3anaTHE No 2
Pacuyer Hepa3BeTBJICHHOM 1eNU NEPEMEHHOI0 TOKA C AKTUBHBIM,
HHAYKTHBHBIM U eMKOCTHBIM 3JIeMeHTaMHU

Henbp padoThl: HAYYUTHCS MPOW3BOJUTH pacdeT HEPa3BETBICHHBIX
Lenel NepeMeHHOro ToKa

Boinosinus padoty, Bol Oyaere:

YMETE:

-pacCcUuTHIBATh MapaMeTPhl U FIEMEHTHI ANEKTPUUECKUX U IJIEKTPOHHBIX

YCTPONCTB;

MatrepuanbHoe obecneuenue:

MeTOAMYECKHE yKa3aHHs, MHIUBUyaIbHbIE KAPTOUKH 3aJaHUH

3anannue:

JUis nenu HepeMEeHHOro TOKa, COAEpXKaIled  pa3iIuyHble 3JIEMEHTHI
(pe3ucToppl, WHIYKTUBHOCTH, EMKOCTH), BKJIIOYEHHBIE IIOCIEIOBATEIHHO,
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OIPEJICTINTh MOJHOE CONPOTHBICHUE, MOIMHOCTH (aKTHBHYIO, PEaKTHBHYIO,
TMIOJIHY10) M TIOCTPOHUTH BEKTOPHYIO THarpaMMy.

Iopsiaok BbINOIHEHHS Pa0OThI:

MeToauKy M MOCIEN0BAaTENBHOCT ACHCTBUM IO PELIEHUIO TAKOTO TUIA
3aad paccCMOTPHM Ha KOHKPETHOM IPUMEpE.

AKTHBHOE COTIPOTHBIICHHE KaTyIKH R, = 6 Om, MHIYKTUBHOE

XL = 10 Owm. TlocnenmoBatenmpHO C KATYIIKOH BKIIOYCHO AaKTHBHOE
conportuBiieare R = 2 Om u KoHJeHcaTop conpoTuBieHueM X, = 4 Om (puc.l
a). K nenn npunosxxeno Hanpspkenue U = 50B (neiicTByrolee 3HAYCHUE).

Omnpenenuts: |) moaHoe conpoTuBieHne Leny; 2) Tok; 3) koadhuumeHT
MOIIHOCTH; 4) aKTHBHYIO, PEaKTUBHYIO U MOJIHYIO MOIIHOCTH; 5) HaNpsDKEHUS Ha
Ka)kJIOM CONPOTHBIICHNH. HauepTuTh B MaciuTadbe, BEKTOPHYIO TUarpamMmy Leru.

Pemenue. 1. OnpenenseM NOIHOE CONPOTHBIICHNE LIETIN:

Z = J(R¢ +R)Z+ (X, —x)? =/(6+2)? +(10—4)? =100 2

Onpez(enﬂeM TOK:

1=2 1% 404
Z 10
3. OnpenensieM K03 PUIMEHT MOIIHOCTH LIETIH:
. X, — 10-4
sinp=-* X _ =0,6

10

no tabauuaM bpaguca Haxogum @ =36°50'". Yron casura $a3 ¢ Haxomum

M0 CHHYCy BO H30€XaHWE TIOTEpH 3HaKa yria (KOCHHYC SIBICTCS YETHOM
(dhyHKIHEH).
4. OnpenenseM akKTUBHYIO MOITHOCTD LIETIH:

P=12-(R; +R)=5%-(6+2)=200A

5. OrnpenensieMm PEaKTUBHYIO MOIITHOCTh Lenu:
Q=1%-(X_+X.)=5%-(10-4)=150828

6. OmnpenensieM MOJIHY0 MOIIHOCTb LIENH

S=./P? +Q? =/200% +150% =250 A- A

al)
0 20 30 40 30 &08
A ' A A 1 J
F=3-F 4 -S4

4

Pue, 3
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Pucynok 1.Cxema Lenu u BEKTOpHas AuarpaMma

7. OnpenensieM NafieHUs HAIPSXKEHUS Ha CONPOTUBJICHUSX IIETIU:

Ug=1-R. =5-6=30A U, =1-R=5.2=10A

U, =1-X_ =510=50A U, =1 X, =5-4=20A

[ocTpoeHne BEKTOpHOH quarpaMMbl HauMHAaeM C BbIOOpa Maciuraba Juist
TOKa W HanpspkeHHs. 3ajaeMcs MactaboM Mo Toky: B lem — 1A u macitabom
nmo Hampsbkenuro: B lem — 10 B. Tloctpoenne BekTOpHO# muarpamMmel (puc.50)

Ha4YWHAeM C BEKTOpa TOKa, KOTOpBII\/'I OTKJIaABbIBAEM I10 TOPU30HTAIN B Maciitabe
54

14/cm
HaNpsDKEHUST Ha aKTUBHBIX conpoTuBieHusx Ug, n Ug.

W3 xonma Bektopa Ug OTKIaAbIBAGM B CTOPOHY OIIEPEXKEHHS BEKTOpa
Toka Ha 90° BexTOp MageHus HanpskeHus U| Ha MHAYKTUBHOM CONPOTHUBIICHUU

=5cu - Bnons BCEKTOpPa TOKa OTKJIaJAbIBAEM BEKTOPLI najgeHuin

mmmoi _ 998 = 5 ¢y Us xouua BekTopa U_ OTKIIaJpiBaéM B CTOPOHY
10B/cm

OTCTaBaHMA OT BeKkTopa Toka Ha 90° BekTOp MajeHUs HaNpsDKEHUS Ha

xounencarope Uc jmmnoit 208 _ 2¢y - | €OMETpHUECKas cymMma BEKTOPOB Ug,
10B/cu

,Ug,UL 1 Uc paBHa nmoHOMY HamnpspkeHH0 U, TPHITOKEHHOMY K IICTIH.

®opma mpeACTABIEHHS Pe3yIbTaTa
CBOEBPEMEHHO u [PaBUIBHO BBITIOJIHEHHbIE pacuérel
(muddepennmpoBaHHbIi 3a4ET).

Kpurtepuu ouenku:

—«OTIMYHO» - TEOPETHYECKOe U TPAKTHYECKOE COJCpXKAHHWE TEMBI
OCBOGHO IOJHOCTBIO, 0e3 mpo0enoB, yMeHUs Cc(HOPMHUPOBAHBI, BCE
MPEeIyCMOTPEHHBIE  TeMOil ydeOHble 3aJaHus BBIIOJIHEHBI, KAaueCTBO HMX
BBITIOJTHEHHS OLIEHEHO BBICOKO.

—«Xopomo» - TEOPEeTHYECKOE U NPAKTUUYECKOE COAEpIKAaHHE TEMbI
OCBOGHO IIOJHOCTBIO, 03 MpoOesoB, HEKOTOphle YMEHHs C(HOPMUPOBAHBI
HEJIOCTaTOYHO, BCE NPEIyCMOTPEHHBIC TeMOW y4deOHbIe 3aJaHusl BBIIOJIHEHBI,
HEKOTOPBIE BH/IBI 33JIJaHNH BBITTOJIHEHBI C OLIMOKaMHU.

— «Y IOBIETBOPUTEIILHOY» - TEOPETHUECKOE U MPAKTUUECKOE COAEPKaHHE
TEMbl OCBOEHO YacTUYHO, HO HPOOEsl HE HOCSAT CYIIECTBCHHOTO XapakTepa,
HEoOXomuMBIE yYMEHHS pPaOOTBI C OCBOCHHBIM MaTepHAIOM B OCHOBHOM
c(hOopMHUPOBAHEI, OOJBIIUHCTBO IPEIYCMOTPEHHBIX TEMOH Y4eOHBIX 3aJaHUi
BBITTOJIHEHO, HEKOTOPBIE U3 BHITOJIHEHHBIX 33JaHUI colepKaT OIIHOKH.
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- «Hey)_IOBHeTBopI/ITCJ'II)HO» - TCOPETUYECKOC

U [IPAaKTHYICCKOC

COJZICp’)KaHWE TEMbl HE OCBOCHO, HEOOXOIWMBIE YMEHHS HE Cc(hopMHpOBaHSI,

BBITIOJTHEHHBIE YaeOHBIe 3aJaHNs COIEPIKaT IPyObIe OMIHOKH.

Tema 1.4 DiiekTpHUYecKHe HENU MePeMEeHHOr0 TOKa

JlabopaTopHasi pabora 3

HccnenoBanue pa3BeTBJIeHHOM LeNU NepeMEHHOro 0JHO(a3HOIro TOKa

Ieas padoThbl: H3yueHHUE CYLUIHOCTH MPOIECCOB, Ip

OUCXOAAIIUX IIpU

OoOMEHE pPEaKTHBHONH SHEPrHed B CHUCTEME «TE€HEPATOP-3IEKTPOIPHEMHHK,
W3ydICHUE BIMSHUSA PEAKTHBHBIX HJIEMEHTOB Ha KO3()(DUIIMEHT MOIIHOCTH.

BeinoJsinus padory, Bel Oyaere:
YMETb:

- coOHMpaTh 3IEKTPUIECKUE CXEMBI U TIPOBEPSATH UX pabdoTy ;

- UBMCPATH MMapaAMETPhI BHGKTpI/I‘IeCKOﬁ OCIIN.
MaTepPlaJ’leOE o0ecmeveHue:

Hcrounnk Toka Ha 250B; anexTpousmepuresibHble TPUOOPHI; JTaMIIOBBIN

peOCTaT; KaTyH_IKa I/IHILyKTI/IBHOCTI/I, 6aTape51 CTaTHUYCCKUX
COeIMHUTENbHBIE POBO/IA.
3aganne:

KOHJIEHCATOPOB,

ONPCACIIUTL BJIMAHUC PCAKTUBHBIX DJJICMCHTOB, BKJIIOUACMbIX B LECIb

NEPEMEHHOr0 TOKa Ha K03()(HHLIUEHT MOITHOCTH
Kpatkne Teopernueckne cBeIeHus:

HpI/I OIIPEAC/ICHUU TMapaMETPOB LCHU IMECPEMCHHOTO TOKa HeO6X0,I[I/IMO

UCTIONIb30BaTh CIIEAYIONINE pacuéTHbIC (POPMYITBL:

1. S=U-I 4. R=Z-cosg
5 COS(/):E 5 X :Z-sm(.p
S 6. Q=U:-I:-sing

I rae R— aktuBHOe compoTuBieHue, OMm;

X — peakTHBHOE COIPOTHUBIICHUE
émkocTHoe), OMm;

Z — nonHOE cotpoTuBieHHe, OM;
P — akTuBHas MonHOCTH, BT;

Q — peakTHBHAs MOIIHOCTH, Bap;
S - moJTHast MOITHOCTh, BA;

U — nanpspxenue, B;

| —ToKk, A.

IMopsok BhINOIHEHHs PA0OTHI:
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1. Tonyck Kk paboTe: TeCTOBBIH KOHTPOJIb
2. O3HakOMHTBCS C OOOpPYHZOBaHHMEM W MpPUOOpaMHu, coOpaTb CXeMy
COTJIaCHO pUCYHKa | a).

P
W@
150 B %) @@ % L

a) 0) B)

Pucynok 1 Cxema pa3BeTBIEHHOU IIeTTH 0AHO(A3HOTO IEPEMEHHOTO TOKA

3. Tlocne mpoBEepKH CXEMBI MpPEIoJaBaTeNeM, BKIIOYHUTh YCTAaHOBKY.
[MTokazaHus 3JEKTPOU3MEPHUTENLHBIX IPHOOPOB 3aicaTh B Ta0IuUIy 1.

4. CoOpaTh CXeMy COTJacHO PUCYHKY 10) (KaTymiKy WHIYKTHBHOCTH
MOJKIIOUUTH NapayljiebHO aKTUBHOW Harpyske). Iloka3anus npuGopoB 3aHECTH
B Ta0ymnl.

5. CobpaTh cxeMy COrJIaCHO PHCYHKY 1B) (Garapero KOHEHcaTtopa
MOIKITFOYUTh apaljIeIbHO aKTHBHOW Harpyske). [loka3anus npuOopoB 3aHECTH
B TaOmmIy 1.

Tabmmma 1 PacuéTHple 3HaYCHNS TApaMeTPOB IETH

Xapaxkrep W3mepeno Brruucieno

Harpy3Kd U |l |P |cosp |[sing |R z X Q S

B A|Br |- - Om Om Om Bap Ba

AKTHBHAs

AKTHUBHO-
WHIYKTHBHASI

AKTHUBHO-
€MKOCTHas

6. IIpoussectn pacuetsl 1o Qopmynam. [laHHBIE pacy€TOB 3aHECTH B
TaOIUILy.

7. JaTp 3aKiIroYcHHE O MPAKTUYECKOM MPUMCHEHHU KOHIICHCATOPOB B
CHUCTEMaX JJICKTPOCHAOXKEHUS, yKa3aB, 4YTO MOBBIIICHHE KO3 UIMCHTA
MOIITHOCTH MPHUBOJIUT K YMEHBIIICHHUIO CHJIBI TOKA B IIPOBOJAX H, CIICTOBATEIBHO,
K YMEHBIICHHUIO MOTEPh SJICKTPOIHEPI MU Ha UX HATPEBAHUH.

®dopmMa mnpeacTaBIeHHS] Pe3yabTaTa: CBOCBPEMCHHO W MPAaBHIIBHO
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BBITIIOJIHCHHBIC pacqéTm; OTY€T U OTBETHUTH HA KOHTPOJIbHBIC BOIIPOCHI

Kpurtepnn onenku:

—«OTIMYHO» - TEOPETUYECKOE W MPAKTHYECKOE COAEp)KaHUE TEMBI
OCBOGHO TIIOJHOCTHIO, 0e3 mpobenoB, yMmeHUs cOpPMHUpPOBaHBI, Bce
NpelyCMOTPEHHbIE  TEMOW y4yeOHble 3aJaHMsl BBHINOJHEHBI, KadyecTBO UX
BBITIOJTHEHHS OLICHEHO BBICOKO.

—«Xopomo» - TeopeTHYeckoe M MPAKTUYECKOE COJIep)KaHHE TEMbI
OCBOCHO IIOJTHOCTBIO, 0e3 TpoOeroB, HEKOTOpBIE YMEHHUS C(HOPMUPOBAHEI
HEJOCTaTOYHO, BCE IPEIyCMOTPEHHbIE TeMOH ydeOHbIe 3aJaHUs BBIIIOJHEHE,
HEKOTOPbIE BUABI 33IaHU BHITIOJHEHBI C OIIHOKAMH.

— «Y IOBIIETBOPUTENBHOY - TEOPETUUECKOE M MPAKTHYECKOE COIEpKAHHUE
TEMBbl OCBOCHO YaCTHYHO, HO IPOOENbl HE HOCAT CYIIECTBEHHOTO XapakTepa,
HeO6XO,Z[I/IMI)Ie YMEHUA pa6OTI)I C OCBOCHHBIM MaTc¢puajioM B OCHOBHOM
c(OpMHUPOBaHBI, OOJBIIMHCTBO MNPEIYCMOTPEHHBIX TEMOW Yy4YeOHBIX 3aJaHHi
BBITNIOJITHEHO, HCKOTOPHIC U3 BBINTOJIHCHHBIX SaﬂaHI/Iﬁ coaepkar OIHI/I6KPI.

— «HeynoBneTBOPUTENBEHO» -  TEOPETUUECKOE U TIPaKTHYECKOe
COJICp)KaHWE TeMbl HE OCBOCHO, HEOOXOJHMMBbIE YMEHHsS He c(opMHpOBaHBI,
BBITIOJTHEHHBIC Y4eOHBIC 3aJaHHS COJIepIKaT rpyOble OIIUOKH.

Tema 1.5. DuiekTpuueckue nenu TpéxgasHoro nepeMeHHOro ToKa

JlabopaTopHas padora 4
Hccnenosanue Tpexdga3Hoii nenu Npu coeiMHeHUH NPUEMHUKOB «3Be3/10»

Heab padoTbi:

- OMBITHAs MPOBEPKAa OCHOBHBIX COOTHOIIECHHWH JUIS Ienu TpexdazHoro
TOKa TIPH COEAMHEHHHM TPHEMHHUKOB <«3BE3/I0H», HCCIEIOBAHNUE BIMSHUSI
HEUTPaJIbHOIO NIPOBOJA HA BEJIMYUHY HAIPSHKEHUN IPUEMHUKOB JIEKTPUYECKOM
SHEPIHU.

Beinosinus padory, Bel Oynere:

YMETB!

- coOMpaTh IEKTPUIECKUE CXEMBI U TIPOBEPSATH UX pabdoTy ;

- I3MEPSTh MapaMeTPHl IEKTPUIESCKON LETIH.

MatrepuanbHoe obecneuenue:

MCTOYHMK TOKa; 3JICKTPOU3MEPHUTENIbHBIE NPHOOPHI; JIAMIOBBIH PEOCTar;
COEJMHUTENbHBIE IPOBOAA.

3anaHue:

BBUICHUTh 3HAUY€HHWE HYJIEBOrO TpoBoja B  TpéxdasHoit menu
MEPEMEHHOTO TOKA MPH PA3INYHBIX Harpy3Kax; ONPEIeNUTh MOIIHOCTH B (pa3ax.

ITopsiok BHINOJHEHHUS PadOThI:

1. lomyck k paboTe - TeCTOBBIH KOHTPOJIb 110 Teme 1.5.
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2. 3anucarh TEXHUYECKHE JIaHHbIE AJIEKTPOU3MEPHUTEIILHBIX TIPHOOPOB.
3. O3HAKOMHTRCSI CO CXEMOM BKIIIOUCHHUS MTOTpeOuTeNnel B 383y (puc. 1.).
*
A RL
1

| S|
1k

m
*
]

| — 0*

- ©

R4
1
| S|
1k

P
[
[

Q
*
3

OO w>

)
*

& ®
1

Pucynok 1.Cxema nenu TpéxdazHoro nepeMeHHOTo ToKa

4. CoOpaTth cxeMmy, YCTAaHOBUTh PaBHOMEPHYIO Harpy3ky ¢a3 (myrem
BKJIFOUCHNS J1aMmin). [IperpaBuTh CXeMy JUIs IPOBEPKH.

5. Bxi1rounts B C€Th, 3aMKCaTh MOKa3aHUus MPUOOPOB B TAOIUILY.

6. [Ipon3Bectu Te e U3MEPEHUs MPH OTKIIOYEHHOM HYJIEBOM MPOBOJIE.

7. YCTaHOBHUTh HEPaBHOMEPHYIO HArpy3ky ¢a3 (BKIIOYHTH B KaXIOU
(daze pasnmmuHOE KOJIMYECTBO Jamn). Ilpou3BecTd  M3MEpeHHs, 3alKcaTh
MOKa3aHMsl IPUOOPOB B TaOJHIy IPU BKIFOYEHHOM M OTKIIOUYCHHOM HYJIEBOM
MPOBOJIE.

8. VYcraHOBHTH pPAaBHOMEpPHYIO Harpy3ky ¢ oOpbiBoM ¢a3sl A U
MPOU3BECTH U3MEPEHHS NPH BKIIOUYCHHOM M OTKJIIOYEHHOM HYJIEBOM IIPOBOJIE.

JlaHHBIC U3MEpEHUI 3aHeCTH B TaOHIy 1.

®opma npeacTaBIeHus pe3yJbTarTa:

CBOGBpeMeHHOe 1 NIPpaBUJIBHOE BBIITOJTHEHUE paC‘IéTOB, UHAUBUAYyallbHasA
3alura

Kpurepuu ouenku:

—«OTIMYHO» - TEOPETHYECKOE M TNPAKTHYECKOE COACPIKAHHE TEMbI
OCBOCHO MOJHOCTBIO, 0e3 mpobenoB, yMeHHs cHOPMHUPOBAHBI,  BCe
MpEeayCMOTPECHHBIC TEMOH y‘{e6HLIe 3aJaHus BBIIIOJIHCHBI, KA4YCCTBO HX
BBITNTOJIHCHHS OICHCHO BBICOKO.

—«Xopomo» - TeopeTHYeckoe M MPAKTUYECKOE COJep)KaHHE TeMbl
OCBOCHO IIOJHOCTBIO, 0€3 TpoOeoB, HEKOTOpPBIE YMEHHUS C(HOPMHUPOBAHEI
HEZ0CTAaTOYHO, BCE MPEAYCMOTPEHHBIE TEMOH ydeOHBbIC 3aJaHUs BBIIOJHEHBI,
HEKOTOPBIC BUABI BallaHI/II\/’I BBITNIOJIHEHEI C OIIMOKAMH.

— «Y 1OBJIETBOPHUTEIILHOY - TEOPETUYECKOE M NPAKTUYECKOE COAEPIKaHUE
TEMbl OCBOEHO YacTHYHO, HO HPOOEJbl HEe HOCST CYIIECTBEHHOI'O XapakTepa,
HEoOXo/[nuMble yMEHHMs pabOThl C OCBOCHHBIM MaT€pUaIIOM B OCHOBHOM
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c(OpMHUPOBaHBI, OOJBIIMHCTBO HPEITYCMOTPEHHBIX TEMOW Yy4YeOHBIX 3aJaHHi
BBIIIOJTHEHO, HEKOTOPBIE M3 BHIIIOJIHEHHBIX 3aIaHUI COIEpPIKAT OIIMOKH.

— «HeynoBneTBOPUTENEHO» -  TEOPETHYECKOe U IPaKTHYECKOE
Colep)KaHHEe TEMbl HE OCBOCHO, HEOOXOIHMMbIC YMEHHs He ChOpMHUpPOBAHEL,
BBITIOJTHEHHEIE YUeOHbIE 3aJaHHs COJEePIKAT TPYOBIe OIIHOKH.
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Tabnuna 1. CBogHas Tabnuna Mo pacyéry mapaMeTpoB ICTH

Harpyska N3mepeHo Brruncieno Hymn.

Toxu Harpy3ku Hanpsxenus MormHocTH Uas/Ua | npos.
Ia IB Ic Ua Uc Uac UaB UBC Uac Pa PB Pc P

PaBHOMepHas Bxn
Baixi

HepaBromepHas Bxi.
Baixi

PaBHoMepHas ¢ Bxi.
00pbIBOM (ha3bl Brixi.
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Tema 1.5. DiexkTprnyeckue Henu TPExGasHOro NepeMeHHOro TOKa

IIpakTuyeckoe 3ansaTHe Ne 3
Pacuér Tpéxda3Hoii uenu npu coeAMHEHNHU «3Be3101»

Iesas padoThI:-

- OIpeleNeHHe TOKOB W MOIMHOCTEH s menu Tpex¢aszHoro
MEPEMEHHOTO TOKa MPH COSAMHEHUN IPUEMHHUKOB «3BE3710i1»,

BoinosinuB padoty, Bel Oyaere:

YMETb:

- ONpECIATh MapaMeTpbl TPEX(a3HOW IeNU NMPU BKIOYCHUU B (a3bl
Pa3HBIX MO XapaKTepy CONPOTUBICHUH.

MarepuanbHoe o0ecnieyeHue:

WHauBuyanbHEIC 3aJaHAS, METOINIECKUE YKa3aHUSI

3ananue:

B TpéxdazHyro 4eTHIpEXIPOBOIHYIO CETh C JIMHCHHBIM HAaIpsKEHHEM
BKITIOUEHBI 3BE3[I01 pa3HbIC [0 XapaKTepy COMpOTUBICHUA. ONpenenuTh TOKA
1 MOIITHOCTH B (pazax.

KpaTkue Teopernyeckue cBeJeHHA:

Jns pemieHus 3aiadd HYKHO 3HaThb IIPOIPaMMHBIA MaTepuanl TeMbl
«Tpex¢a3zHble 27IeKTPUIECKUE LEMU», OTYETIMBO MPEACTABIATH COOTHOLICHHS
MCKIY q)aSHLIMI/I W JIMHEWHBIMHA 3HA4YE€HUSIMH TOKOB H HaHp)DKeHI/Iﬁ npu
COCMHEHNH  MOTpeOWTeNed  JNeKTpUYeCKOW  PHEepruM  3Be3IoH U
TPEYTrOJILHUKOM.

Jist 03HAKOMIICHHS ¢ O0IIeH METOTUKON pelIeHus 3a1a4d JaHHOW TEMBI
MpUBEICHBI (POPMYIIBL, TIOKA3aHO WX MPAKTHIECKOE PIMEHCHHUE.

’4 Rol
Ao—t—
s Is Y% Rz
—_J
" I Y| Ros
o
)
0o~ e —

Pucynok 1 Coenunenne norpebureneit «3se3noi»

[IpunsiTeie 0603HaYeHus Ha cxeme (puc.1):
JIMHEHHOE HaNpshKEHHEe

Ugp-Up-Up.Uc

(hazHBIC HATIPSDKEHUS

JMHEHHBIE TOKHU (OHM ke (a3Hbie TOKH) Indmp.Ia.1g.1I¢c
TOK B HEUTPAIBHOM MPOBOJIE, PABHBIA '€OMETPUYECKON cyMme (as3HbIX
TOKOB
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Io=1 AT I Bt I C
[lpy HanuuuM HEWTpanbHOrO TPOBOJA TPH JIIOOOHW  Harpyske
(paBHOMEpHOIl UMM HEpaBHOMEPHOH) cCHpaBeIIMBO COOTHOUICHHE MEXAY

o

tazaeM Uy vt muHEHHBIM U7 HanpshKeHuEeM E]

ITomHs, 9TO HEHUTpaNbHBIM NPOBOX TpH JIOOBIX Harpy3kax obecrie-
YMBAET PABEHCTBO (Da3HBIX HANPSHKEHUH NPHEMHUKOB 3HEPTHH, MOITYIHM

Up = Up =Ug = Ug

3nadyeHne ¢Ga3HBIX (OHM XKe JTUHEHHBIE) TOKOB OIpENessieM 10 3aKOHY
Owma:

Up Up
fil:IA:Rél_ jr@::jrA:Réz
Up
leg =14 = Ran

Harpy3ka 4McTO akTHBHAsI, MO3TOMY MOIIHOCTH (Da3 OIMpeaesseM Mo

creayonmM hopMmysam:
— —_ 72
Péi_PA_I‘i‘l R‘i‘l
—Dp_J3
Py =P=15, Rgz
—p_J3
Peg=P=15;"-Rgg

AXTHBHYIO MOMIHOCTh  TpexdasHoro mnorpeburens sHeprud P

orpe/iesisieM Kak CyMMY MOIIHOCTe#H Tpex da3:
P=Pp+Pg+ P

IMopsiiok BLINOTHEHHS] PAGOTHI:

B YCTBIPEXTIPOBOAHYIO CE€TH BKIIHOUCHA HECUMMCTpHUYHAdA Harpyska,
coenuHeHHass B 3Be3ny (puc. 4). JlaHbl CONpOTUBICHUs B Qasax.
Jluneiinoe HanpsokeHue cetd .OnpeaeauTh TOKA U MOIIIHOCTH B (ha3ax.

1. Onpegensem pasHoe HanpsaxKeHue

Ao p—————————
< Uq 380
80 Up =2 =2~ 2208
o , V3 173
N ’{ 2.0npepennaem Toku B pasax:

U U 220
- Z—"" S —224

la

Riz80m Xz:60

PucyHok 4. Coenunenue
notpeduTesei B «3Be31y»
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_Us Up 220
T Iz - . VI L 42
B JRE-*'XE- V3T + 4

Ig

Us 220

3.0npenenseM YTisl caBHUTa (a3 B KaXI0H ¢ase:

X, 6 .

singy = 50— =-—=—0,5; =-36 50
LT e ba

Xz 4 .

singg = =— = ———= —0.5; =-53"10
Vs Z.E‘ 1}3: + 43 P

@c =0  rax kax B ¢aze C ecTh TOJBKO aKTUBHOE CONPOTHBIICHHE.
OmnpenensieM MOIIHOCTH B (hazax:
a) aKTUBHYIO

P=PA+PB+P[
PA:ijA PB:IERB PE:}IE—RE
P=22%-8 444534 22%.11 = 3872+ 5808 + 5324 = 15004Em

6) peakTUBHYIO

Q=0a+0Qs+ 0
B »3TOii CcymMMe peakTUBHas MOLIHOCTb KAaTyIIKM CUMUTAeTCs
[IOJIOKUTEJILHOM, @ PEAKTUBHASL MOIHOCTh KOHJIEHCATOPA — OTPULATEIIbHOU.
B ¢aze C peakTBHast MOIIIHOCTh paBHA HYJIIO.

Q=04+0Qz
Qa=15+X4 Qe =1+ X5
0=22%-6444% -4 = 2904 + 7744 = 10648FEAp
@opMa NpeCTABIEHAS Pe3yabTaTa:

CBOEBpEMEHHO ¥ IPABWIHHO BHITIOTHEHHBIE PACUETHI
Kpurtepuu ouenku:
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—«OTIMYHO» - TEOPETHYECKOE M TPAKTUYECKOE COJAEpKAaHUE TEMbI
OCBOCHO IIONHOCTHIO, 0e3 mpobenoB, yMeHUs CGHOPMHPOBAHBEL, BCe
NPEIyCMOTPEHHBIE  TEeMOH y4YeOHBIC 3aJaHUs BBINOJHEHBI, KadyecTBO HX
BBITIOJTHEHHS OLICHEHO BBICOKO.

—«XopoImIo» - TeOPeTHYECKOe U IPAKTUYSCKOE COJCpIKaHHE TEMBI
OCBOCHO TMOJHOCTBIO, 0e3 mpoOenoB, HEKOTOpHIE yMEHHS C()OPMHUPOBAHBI
HEJIOCTaTOYHO, BCE MPEAYCMOTPEHHbIE TEMOH y4deOHbIe 3aJaHHsl BHIIIOJTHEHBI,
HEKOTOPBIE BH/IbI 33JIJaHNH BBIITOJIHEHBI C OLTHOKaMHU.

— «Y IOBJICTBOPUTENILHO» -  TEOPETHYECKOE U TIPaKTHYECKOoe
COJIep’)KaHHE TeMbl OCBOCHO YaCTUYHO, HO MPOOEJBI HE HOCAT CYLIECTBEHHOTO
XapakTepa, HEOoOXOJMMBbIE yMEHHs pPabOThl C OCBOCHHBIM MarepuajoM B
OCHOBHOM C()OpPMHUPOBaHbI, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX TEMOH YU4eOHBIX
3aaHMil BBITOJHEHO, HEKOTOpPBIE M3 BBHINOJHEHHBIX 33JaHU conepiKar
OIINOKH.

— «HeynoBneTBOPUTENEHO» - TEOPETHYECKOe U TPAKTHYECKOES
COZIep)KaHHE TEMbl HE OCBOCHO, HEOOXOIMMBIC YMEHHUS He c(HOPMHUPOBAHHI,
BBITIOJTHEHHBIC Y4eOHBIC 3aJaHHs COJIepIKaT rpyOble OIIUOKH.

Tema 1.6. DiekTpHYecKue H3MEPEHHUs U 3JIeKTPOU3MEpPUTeIbHbIe NTPUOOPHI

JladopaTopHasi paGora Ne 5
IloBepka M3MEPHTETLHOTO MPUGOPA

Heab padoTbi:

- 3HAKOMCTBO C YCTPOMCTBOM OAHO(})A3HOTO WHIYKIMOHHOTO CUETUYHKA
3JIEKTPUYECKOI SHEPTUH, CXEMOH €T0 BKITIOYCHHUSL.

- oTpe/ieTIeHne MorpenHocTel mpudopa

Beinosinus padory, Bel Oyaere:

YMETb:

- MOJIKITIOYATh U3MEPHUTEIbHBIN puoop;

MatepuanbHoe o0ecrnieyeHue:

HCTOYHHUK MUTAHUS, CUCTUYHUK DIICKTPUUECKOH dHepruu (0aHOBA3HbBIN).

Harpy3ka - JIAMIIOBBI peOCTaT, aMIlepMeTp, BOJBTMETP, BAaTTMETP,
MIPOBOJIA.

3ananue:

OIIPEIEIUTH MTOTPEITHOCTE OHO(A3HOT0 CYUETUHKA.

Kpartkue Teopernueckue cBejeHUs:

Jis  ydera aKTUBHOW  DIEKTPUYECKOM  HHEpPrHH, OTAaBaeMoi
JJIEKTPUUECKON CTaHIMEH B CEThb M HHEPrHM, MOIydyaeMOW MOTpeOnTEssIMH,
NPUMEHSIOT NPUOOPHI, KOTOpPBIE HA3BIBAIOTCS CUYETYMKAMH JIICKTPHUYECKOH
OHCPIHUU. I/IH}lyKHI/IOHHBIe CUCTUUKU TMOJIYYHJIN HauOOJIbIIIEE
pacrpoctpanenue. IIpumeHsAIOT B ceTsX mnepeMeHHoro Toka. llpuHiun

31



paboTHl OCHOBaH Ha B3aUMOJACHCTBUHM BHXPEBBIX TOKOB C BpalIalOLINM
MAarHUTHBIM IOJICM.

ONeKTpHYECKHEe CYSTYHKH O00JaNAI0T ONPEACICHHONH HOTPEIIHOCTHIO,
KOTOpasi 3aBHCHUT OT KJacca TOYHOCTH. Hampumep, Ui CUSTYNKOB, UMCIOLIHX
KJIacC TOYHOCTH 2,5. DTO 3HAYMT, YTO OTHOCHTEIIbHAS IIOTPELITHOCTD CUETYHKA
JomkHa ObITh B mpenenax 2,5%. Ecnm cueTywk He yIOBIETBOPSIET 3TOMY
TpeOOBaHMIO, TO OH IIOJUIC)KUT PEMOHTY, TaK Kak K OSKCIDIyaTalUuH He
npurojieH. Bo BpeMsi IporpeBaHus CUeTUYMKA ONPENESIIUTh €r0 HOMUHAJIBHYIO
MOCTOSIHHYIO - KOJIMYECTBO OJIEKTPOIHEPTUH, YUYUTHIBAEMOE CUCTHBIM
MEXaHN3MOM 3a OJIUH TIOJIHBII 000POT JHcKa.

| (kem.uac) 10003600

= = ; A=2500
A(o6opom)  o6opom
K, -K
, =———>100%
Ky

Xon padoThl:
1. CoOpatb cxemy (puc.1)

i 2 d 4 ]I '

9 >y @ U

| 1 A

o N &)

CETh qu

Pucynok 1. CxemMa NOJKITIOYCHUS CUETIHKA

2. BKJIIOYHTH CXEMy TOJIBKO IIOCJI€ IMPOBEPKH INpEHojaBaTreieM H
YCTAaHOBHUTH aBTOTpaHcdopMaTopoM Hampskenne U HoMm » KOTOPO€E BO BpeMs

OTIBITA MOJIIEPKUBACTCS TOCTOSTHHBIM.

3. Harpy3o4HbIM peocTaToM yCTaHOBHTh HOMHUHAJBHBIA TOK B LIEMHA U
NporpeTb c4YeTdynk. Bo BpeMs mporpeBaHusi CUETYMKA OIPENEITUTh €ro
HOMUHAJIBHYIO TIOCTOSHHYIO - KOJHYECTBO 3JICKTPOSHEPTHH, YUHUTHIBAEMOE
CUETHBIM MEXaHU3MOM 32 OJIMH MOJHBIN 060poT mucka (K,).

4. IIpu nosBIEHUH B OKOLIEYKE KPACHOW METKH, UMEIOIIEHCS Ha JIUCKe
CUETUYMKA, HAYMHAETE CUUTATh 4yuciao oboporoB 3a 180 cexyHnn. Ilokazanums
npubopa 3anucaTh B Tabmuiy 1.

32



Tabnmma 1.CBoHas TabIUIIA IO ONPEIEICHUIO TAPaAMETPOB CUETIMKA

Harpyska N3mepeHo Brruncieno

UB |ILA | P,Br T, cex N Ku Kn v

25%

75%

100%

OTmBIT HOBTOPUTH IPH PA3IHYHBIX HATPY3Kax.

5. Ha ocHOBaHMH MOJYyYEHHBIX JAaHHBIX ONPENCIUTH NEHCTBUTEIBHYIO
cyerunka K

6. IIpoBepuTh CYETYNMK B PEXHMME CAMOXOJa: OTKIIOYHTh HArpy3Ky H

ycTaHoBUTH Hanpskerue 80 % ot U o » @ 3aTeM 110%. IIpu sToM nuck He

JOJDKEH BpamaThesd. Ecnn ske muck Oyaer Bpamarthscs 0e3 OCTaHOBKH, 3HAYUT,
CYeTYHK 00J1aJacT CAMOXO/I0M U K JAajbHEUIIIeH 3KCILTyaTallui HE IPUTOJICH.
®opma npeacTaBIeHUs pe3yJbTaTa:
npaBwiIbHOE OQopMIIeHHE PaOOThI, 3aN0JIHEHHE TaOJUIIbI, HAIMCAHUE
BBIBOJIA II0 PE3yJIbTaTaM IIPOBEPKHU CUETUUKA.

Kpurepuu ouenku:

— «OTIMIHO» - TEOPETHUECKOE W MPAaKTUYECKOE COAEpIKaHUE TEMBI
OCBOCHO IIONHOCTHIO, Oe3 TpoOenoB, yMeHUs CGHOPMHUPOBAHBEL, BCe
MPeIyCMOTPEHHBIE  TeMOW Yyd4eOHBIC 3alaHWs BBITONHECHBI, KAa4eCTBO WX
BBITTOJTHEHHS OIICHEHO BBICOKO.

—«XOopoIo» - TEOPETHYECKOE W MPAKTUUECKOE COJNEPKAHHUE TEMBI
OCBOCHO TMOJHOCTBIO, 0e3 TpoOenoB, HEKOTOpPBIE yMEHHUS C(OOPMHPOBAHBI
HEJO0CTAaTOYHO, BCE MPEIyCMOTPEHHbIE TEMON yueOHbIE 3aJJaHUs BBITIOJHEHBI,
HEKOTOPBIE BUJIbI 33JTAHUH BBHITIOJIHEHBI C OIUOKaMHU.

— «Y IOBJETBOPUTENHHO» - TEOPETUUYECKOE U TPaKTUYECKOE
coJiep)KaHre TeMbl OCBOCHO YaCTHYHO, HO TIPOOEIbl HE HOCSIT CYIIECTBEHHOTO
XapakTepa, HeoOXOoJauMble YMEHHUsI paboThl C OCBOECHHBIM MAaTepUaioM B
OCHOBHOM C(OPMHPOBAHBI, OOJBITHHCTBO IPEAYCMOTPEHHBIX TEMOU YIeOHBIX
3aJJaHW{ BBITIOJTHEHO, HEKOTOPBIC W3 BBIMOJHEHHBIX 3aJaHUid CoAepiKaT
OIIUOKH.

— «HeynoBneTBOpUTENLHO» - TEOPETHYECKOE U TPaKTUYECKOE
COJIEpXKaHUE TEMBI HE OCBOCHO, HEOOXOIUMEBIC YMEHHUS HE C(POPMHPOBAHBI,
BBINIOJTHEHHEIC YUeOHBIC 3aJJaHHs COJICPKAT TPYOBIC OIIHOKH.

JladopaTopHasi padora Ne 6
H3Mepenne 31eKTPHYECKOr0 CONPOTUBJIEHUSI

Heanb padorbi:
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- O3HAaKOMJIEHHE C METOJaMM  H3MEPEHUS  IJIEKTPUUECKOro
COIPOTHUBIICHHS.

Boinosnnus padoty, Bel Oynete:

YMETb:

- IPOU3BOANTH U3MEPEHUE CONIPOTUBIICHUS PA3TNIHBIMU METONAMH.

MarepuanbHoe o0ecnieuenue:

WCTOYHHMK TWTAHUS, aMIEPMETpP, BOJIBTMETP, BATTMETP, JIAMIIOBBIH
peocTat, COeAUHUTEIbHbIE IPOBOJIA, MAara3UH CONPOTUBIICHHUI.

3aganne:

1. ¥3MepuTh CONPOTHBIEHHE METOJOM amIepMETp — BOJBTMETP,
MEroMMeTpPOM

ITopsiiok BHINOJHEHUS PA0OTHI:

1. TeKyIMii TECTOBBIN KOHTPOJIb IO TEME

2. onpeAeNuTh 3HAUYCHNS CONPOTHBIICHUH PAa3THIHBIMU METOIAMH.

Xon padorsi:

1. 3anmcatp B Tabmmiy 1. TexHWYecKne JaHHBIE MHPUOOPOB
(ammepmerpa, BOIIBTMETpa, BATTMETPA)

Tabnuna 1. J/laHHbIE 2IEKTPOU3MEPUTENBHBIX NPUOOPOB

Nen/n | HaumenoBanue npubopa | Tun | TexHudyeckue XxapakTepUCTUKU

RN

AN

2. Co0paTh 3JEKTPUUECKYIO CXEMY

>
A \V

150 1

-

Meton ammepMerpa W BOJBTMETpAa OCHOBAaH Ha NPHMEHEHHWH 3aKOHA
Oma. YactHoe OT JeneHHs IOKa3aHUH BOJBTMETPA, IOIKIIOYEHHOTO K
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HUCHBITYCMOMY PE3UCTOPY, HaA TOKazaHus aMIepMeTpa, BKIHOYCHHOI'O
IIOCJIEAOBATEIILHO C 3TUM PE3UCTOPOM OIIPEACIIAECT €TI0 COIPOTUBIICHUE

)
R=—
' I
- onpenenuTh R mpoBomHMKa (HUXpOM) 1o (popmyie
R =£
S

- TIOCJIe TIPOBEPKH CXEMbI IPErojaBaTeieM BKIIOYUTH LENb B CETh U
3anMcaTh IIOKAa3aHMS aMIlepMeTpa M BOJIbTMETpa, W 1o 3akoHy Oma
ompenenuTh conporuieHne R".

- ONpeeUTh conpoTHBIeHne 13 hopmyis P = I°R

- CpaBHHTH IOJY4YCHHBIC DPE3yJbTaThl U ONPEICIHTH AOCONIOTHYIO
HOTPEIIHOCTb.

R=R'—-R".

- OTBETHUTH Ha BOIIPOCHI:

B 4em cymHOCTh MeTOIAa HM3MEPEHUS COMPOTHBICHHA C MOMOIIBIO
amIepMeTpa U BoJbTMeTpa’?

Kakoli 3aKOH SJIEKTPOTEXHHKH JIEKUT B OCHOBE METO/a H3MEPEHUs
COINPOTHUBIICHHS C IOMOIIIBIO aMIIepMETpa M BOJIbTMETpa?

Kakue cyniecTByIOT cXeMbl BKIFOUESHHUS aMIIEpMETPa U BOJILTMETPA JJIst
M3MEPEHUsI COTPOTUBIICHHS U KOT/Ia KaKas cxemMa MpUMEeHseTCs ?

PacmmdpoBars 1kaisl IpUMEHSIEMBIX IPUOOPOB

®dopma npeAcTaBIeHUS Pe3ybTaTa: 3all{Ta U OTBETHI HA BOIIPOCHL.

Kpurepuu ouenku:

—«OTINYHO» - TEOPETHYECKOE M TNPAKTHYECKOE COJACPKAHUE TEMBI
OCBOCHO TMOJIHOCTBIO, ©e3 TpoOenoB, yMeHHs c(hOPMHUPOBAHBI, BCeE
NnMpeayCMOTPCHHBIC TEMOM y‘-Ie6HI)Ie 3aJaHus BBIIOJHCHBI, KAa4yC€CTBO HX
BBITIOJIHCHHS OLICHCHO BBICOKO.

—«XOopoIo» - TEOpPEeTHYECKOe W IPAKTUUECKOE COJIepIKaHHE TEMbI
OCBOCHO TMOJHOCTBIO, 0e3 MpoOenoB, HEKOTOpBIE yMEHHS C(HOPMHUPOBAHBI
HEZ0CTaTOYHO, BCE MPEIYCMOTPEHHBIE TEMOH ydeOHbIE 3aJaHus BBIIOJHEHBI,
HEKOTOPBIE BH/IbI 3a/IJaHNH BBITTOJHEHBI C OLIMOKaMHU.

— «Y IOBIICTBOPHUTENILHO» -  TEOPETHYECKOE U TIpaKTHYEcKoe
COJIep’KaHNe TEMbl OCBOSHO YaCTHYHO, HO TPOOEJbI HE HOCAT CYIIECTBEHHOTO
XapakTepa, HEOoOXOJMMBIE yMEHHs pPabOThl C OCBOCHHBIM MarephajoM B
OCHOBHOM C()OpPMHUPOBaHbI, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX TEMOH yUeOHBIX
3aJaHUH BBINOJIHEHO, HEKOTOPHIE W3 BBINOJHEHHBIX 33JaHUH  COJEepXKaT
OIIHNOKH.
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— «HeynoBIeTBOPUTENEHO» - TEOPETUUECKOE U TIPaKTHYECKOe
Colep)KaHHEe TEMbl HE OCBOCHO, HEOOXOIMMBIC YMEHHUS He c(OPMHUPOBAHHI,
BBITIOJTHEHHEIE YUeOHbIE 3aJaHHs COJePIKAT TPYOBIe OIIHOKH.

Tema 2.1. TpancdopmaTopsl

JlaGopaTopHas paGora Ne 7
HccnenoBanue pe:kumMoB padoThl 04HOpa3HOr0 Tpanchopmaropa

Hear pabGoThl: U3ydYeHHE METOJOB HCHBITAHUS  OJHO(DA3HOTO
TpaHcopMaropa U ero OCHOBHBIX XapaKTEPHUCTHK.

Buinosnnus padory, Bel Oynere:

YMETb:

- coOupath CXEMBI Al THPOBEICHUS OIBITOB XOJIOCTOIO XOAa |
KOPOTKOTO 3aMbIKaHUS;

- OTIPENETATh OTEPH B TpaHCHOpPMATOpax.

MarepuanbHoe o0ecnieyenue:

- HHCTPYKIMU K JTabopaTopHO# padote, ogHO(a3HBIN TpaHCchopMaTop,
BaTTMETP, aMIIEPMETP, BOJIBTMETP, IPOBOJIA.

3aganne:

1. 3amucarth TEXHHYECKHE JaHHble TpaHchopmaropa (HOMHHAIBHYIO
MOIITHOCTb, HaNpsDKEHUE IEPBUYHON U BTOPHYHON 0OMOTOK;

2. onpesieNuTh HOMHHAIIBHBIE TOKH, IPOTEKAIOIUE B 0OMOTKaX.

Kpatkue TeopeTrnuyeckue cBeeHuUs:

[Ipu xonocToM xoJe TpaHcopMaTopa TOK BO BTOPUYHOH LIENH

I «« = 0,a Tox B mepBuuHoii memm | 17 He mpeBbmaer 4-7%
HOMHHAQJIBHOTO TOKa TpaHchopMaropa | | . , HOATOMY NajieHUe HaNPSKSHUS
BO BTOPUYHON OOMOTKE PaBHO HYJIIO, a B TIEPBUYHON BeCbMa HE3HAYUTEIILHO U
ko3pdunueHT TpaHcHOpMAIM MOXKET OBITh OIpENeNieH KakK OTHOIICHHE
BBICIIIETO HANPSKEHUS K HU3IIEMY, IIPH XOJIOCTOM XOJI€.

IIpenebperas mpu XOJOCTOM XOA€ HHUYTOXKHBIMH TOTEPSIMH B MEIH
MEPBUYHON OOMOTKM MOXHO CUHTaTh, YTO MOIIHOCTH P,,, ompeaensemas mo
MOKa3aHMAM BaTTMETPa, paBHA MOIIHOCTH MOTEPh B CTalu TpaHcopmaropa
OT TUCTEpe3Uca U BUXPEBBIX TOKOB P, =P,

MOUTHOCTh MOTEPh B CTAIH OCTAETCS NMPUMEPHO OAMHAKOBOW KaK IpH
XOJIOCTOM XOj€, TaK ¥ IpH padoTe TpaHchopMaTopa Hoja Harpy3Kou.

OnbIT KOPOTKOT'O 3aMBIKaHMSl TpaHCPOpPMATOpa NPOU3BOJUTCS IIPH
MOHIDKEHHOM HamnpspbkeHHMH B rmepBuyHod nenmu U x. Benuumna srtoro
HaNpsOKEHUsl JO0JDKHA OBITH TakoW, 4YTOOBI NPH KOPOTKOM 3aMBIKAaHUU BO
BTOPUYHOU Iemnu 1o o0erM 0oOMOTKaM IMpoTeKand Obl HOMHMHAIIbHBIE TOKH.
Ona He pgomKHAa TpeBbMAaTh 4-6% HOMHHAIBHOTO HANPSHKCHUS U oy
IloaTOMy ~ MarHuTHBIH  IOTOK,  IPONOPLUUOHAIBHBIA  IMOJBOAMMOMY
HaNpsDKEHUI0, OyIeT OYeHb Masl M MOTEepSAMH B CTAIM MOXKHO IpeHebpeusb. C
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JPpyToii cTOpoHbI, Tak Kak U =0 u P x=0 MOXHO CUMTATB,
YTO BCS TONBOAWMMAs K TpaHC(opMaTopy MOIIHOCTH P (10 mokasaHHIO
BaTTMETpa B IEPBUYHON IEMH) pPacXoAyeTcs Ha HarpeB o0emx OOMOTOK.
JpyruMu cioBaMH, MOIIHOCTb IIPH ONBITHOM KOPOTKOM 3aMbIKaHHHU JIOJDKHA
OBITH paBHAa MOLTHOCTH MOTEPH B MEIH 00EHX 0OMOTOK.

IIpn KOHCTPYMPOBaHMM TPAHCHOPMATOPOB CONPOTHUBICHHS OOMOTOK
BBEIOMPAIOT Tak, 4TOOB 00e OOMOTKHM HarpeBaluCh OIMHAKOBO. [Ipm sTOM
YCIIOBUM HOTEPH B MEAH PACTIPEEISIOTCS MEXy OOMOTKaMH IOPOBHY

Iopsinok BeINMOJIHEHHS] PA0OTHI:

1. Cobpats cxemy ISt OIBITA XOJOCTOr0 X0a (prc. | HHCTPYKIUH).

2. CobOpartb cxeMy AJIsl OTIBITA X0JIOCTOTr0 Xo/a (pUc. 1 HHCTPYKIHH).

3. Ilocne mpoBepKH CXeMbI MpernojaBaTesieM, BKIIOYUTh €€ B CETh U
3anpcaTth MOKa3aHus NpHOOPOB B TaOIL.).

Tab6muma 1

M3mepeno Boruncieno

PX, Bt I]X A Ul, B Uz, B K:U]_/Uz IX :|1X/|1H0M

4. CoOparb cxeMy KOPOTKOTO 3aMblKaHHA. I3MepuTh mOKa3aHuS WU
3arcaTh MOKa3aHUs IpHOOPOB B TabmHILy 2.

Tab6muma 2

N3mepeno BoruncieHo

Uy, B lo, A Pg, BT U % = Uyd Ujyon

5. CobOpate cxemMy [UII CHATHS BHEIIHEH XapakTepHUCTUKU
Tpanchopmaropa, (puc 3). sMepeHHbIe TaHHbIC 3aHECTH B TaOIUIly 3.

Tabmuma 3

Harpyska B % W3mepeno BrruncieHo

orHoMIATHO | U B [ I,A [ PuBT [ UpB | 15A [ Py Br | 7 =Po/Py

30%

50%

100%

6. ITo JaHHBIM OIBITOB XOJOCTOTO XOJa, KOPOTKOIO 3aMbIKAHUS M
HOMUHAJIFHOW MOIITHOCTH OIIPEAeNIUTh K.I1.A. Tpanc(opmaropa.

7. ITo nanHBIM Ta071.3 MOCTPOUTH XaPAKTEPUCTHKY 3aBUCUMOCTH K.IL.JI.
Tpancdopmaropa oT Toka Harpy3ku 1 = f(l,). [loctpoeHue KpuBoOit HavaTh ¢
xosocroro xoja (1,=0)

KonTpoabHbIe BONIPOCHI:

- Kak ycTpoen onHo¢asnblit Tpanchopmarop?
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- Or uero 3aBucsart I/IC o6MoTOoK TpaHchopmaropa?

- Uro Ha3pBarOT KO3 PUIIEHTOM TpaHCHOpMATUU?

- Uto Ha3BIBAIOT BHEIIHEH XapaKTEPUCTUKONW TpaHCPOpPMATOpa U KaK ee
TOJY9IHTH?

- Kakne motepn MOIIHOCTHM HMMEIOTCS B TpaHC(OpMATOpe M Kak HX
OTIPEICTUTH OTBITHBIM ITyTEM?

- Kax onpenenuts k.11.11. TpanchopmaTtopa’?

®opma npeacTaBIeHnus pe3yJbTara:

CBOEBPEMEHHO U MPABUIIEHO BBINOJIHEHHBIE PACUETHI, 3aIUTa U OTBETHI
Ha BOIIPOCHI.

Kpurepnn onenku:

—«OTIHIHO» - TEOPETHYECKOEe M MPAKTUYECKOE COACpKAHHE TEMBI
OCBOCHO IIONHOCTBHIO, ©Oe3 mpobenoB, yMeHHs CQOOPMHPOBAHBEL, BCe
MPeIyCMOTPEHHBIE  TeMOW Yyd4eOHBIC 3aJaHWs BBITONHECHBI, KAa4eCTBO HX
BBITIOJTHEHHS OIICHEHO BBICOKO.

—«XOopoIIo» - TEOPETHYECKOE W MPAKTUUECKOE CONEPKAHUE TEMBI
OCBOGHO TMOJIHOCTBIO, 0€3 MpoOeNoB, HEKOTOpblE YMEHHUS C(HOPMHPOBAHBI
HEJIOCTATOYHO, BCE MPEAYCMOTPEHHbIE TEMOW y4eOHbIe 3aJaHusl BHIIIOJTHEHBI,
HEKOTOPBIE BH/IbI 32/IJaHNH BBINOJIHEHBI C OLIHMOKaMHU.

— «YIOBIETBOPUTENFHO» -  TEOPETHUYECKOE U TpPaKTUYecKoe
COJIEpXKAaHNUE TEMBI OCBOGHO YAaCTHYHO, HO TPOOEIBl HE HOCAT CYLIECTBEHHOTO
XapakTepa, HeoOXOoJquMble YMEHHUsI paboThl C OCBOCHHBIM MaTepHaIoM B
OCHOBHOM C(OPMHPOBAHBI, OOJBITHHCTBO IPEAYCMOTPEHHBIX TEMOU YIeOHBIX
3aJJaHW{ BBITIOJTHEHO, HEKOTOPHIC W3 BBIMOJHEHHBIX 3aJaHUi CoOAepiKaT
OIIUOKH.

— «HeymoBIIETBOPUTENEHO» - TEOPETHUYECKOE U TPaKTHIECKOE
COJIEpXKaHUE TEMBI HE OCBOCHO, HCOOXOMMMEIC YMEHHS HE C(HOPMHPOBAHEL,
BBINOJIHEHHbIE YUeOHbIE 3aJaHHs COJIePKAT TPYOBIe OIIHOKH.

Tema 2.2. DiieKTpuYecKHe MAIIIUHBI MIEPEMEHHOT0 TOKA

IMpakTuyeckas padora Ne4. Pacuér mapaMeTpoB aCHHXPOHHOTO
JABHUIaTeNs
Henp padorbl: HAayuyUTHCS ONPENENATH MHapaMeTPbl ACHHXPOHHOIO
JIBUTATEIIs
Boinosinus padory, Bel Oynere ymern:
- ONPENENATh NapaMeTPbl ACUHXPOHHOTO JBUTATENS

MaTepﬂa.ﬂLHOC odecneveHue:
- METOANYCCKUE YKa3zaHWs, CIPABOYHUKH, MHANBUAYAJIbHBIC 3aTaHUA
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3aganne:
| 3anmcaTe HOMHMHAQJIBHBIE IApaMETPBl MABHTATENsl IO €ro THITY
(HomuHanmpHYI0O ~ MomHOCTh,  KIIJ[,  KpaTHOCTP  IYCKOBOTO  TOKa,
MePErpy309HYI0 CIIOCOOHOCTD. KO3()(UITMEHT MOIIHOCTH.
2.0IpenenuTh  HOMHUHAJIBHBIM M NYCKOBOM  TOK, MOILIHOCTb,
MOTPEOIIIEMYIO M3 CETH; HOMUHAJIBHBIN, MAKCHMAIIBHBIA U ITyCKOBOM MOMEHT,
MOTEPH MOIIHOCTH; CKOJIBXCHHUE.
KpaTkue TeopeTuyeckue cBeIeHus
Jnst penienust 3a1a4u HEOOXOAMMO 3HATh 3aBUCUMOCTD MEKIY
YacTOTOH BpallleH!ss MarHUTHOTO I0JIsI CTaTOpa (CHHXPOHHAsI YacTOTa
BpallieHus) Ny ¥ YaCTOTOM BPaIeHUs] MAarHUTHOTO MOJIsl POTOpa JABUraTess Ny.
YacToTa BpaleHnss MAarHUTHOTO TIOJISI cTaTopa Ny 3aBUCHT OT YHCIIa
Tap MOJIFOCOB JBHUTATENs P, HA KOTOPOE CKOHCTPYHPOBaHA 0OMOTKA cTaTopa, 1
0T 4acToThl TOKa Tpexdasuoit cucremsl f: Ny = 60 f/p. Yacrora Toka B 1ienu
(npombiiutennas yacrora) f =50 I'u. Toraa Gpopmyrna npumMeT BUa
n, = 60-50 _ 3000 06 | Attir.
p p
W3 dopmyisl cnemyer, 4To MpH 1000 MEXaHNIEeCKOH HarpyskKe,
KOTOPYIO MOXKET IIPEOJI0NIETh JBUTATEIb, CHHXPOHHAS 9acTOTa Nj OCTAETCs
HEM3MEHHOM, TaK KaK 3aBUCHT TOJIbKO OT KOHCTPYKIIMU OOMOTKH CTaTopa, T. €.
OT YMciIa nap noiirocoB. Yacrora BpamieHus N, CBsI3aHa C YaCTOTOM BpaIleHHs
N; XapaKTEPUCTUKOW JIBUTATENS], KOTOpAs Ha3bIBACTCS CKOJIBKEHHUEM S
(manenbkast OykBa):
(n,—n,)
s=u"M2) n_ps)
n
Ckonpxenne uMmensiercs: B npezenax ot 0,01 go 0,06, wim ot 1 10
6 %, Bo3pacTas c yBeJIMUEHHUEM Harpy3ku asuratens. [loatomy yactoTta
BpAIllEHHUs POTOPa BCETa MEHBIIIE YaCTOTHI BPAILICHHUsT MArHUTHOTO TIOJIS
craropa asuratesns. C pocToOM Harpy3KH JBHUraTes 4acToTa BpaleHus N,
HEMHOTO YMEHBILIAETCS, YTO ¥ MIPUBOJUT K POCTY CKOJILXEHHS S. M3-3a Takoro
HepaBeHCTBa Np<N; ABHUTATENb HA3bIBACTCS] ACHHXPOHHBIM. JI1 HyX [
MPOU3BOJICTBA 3JIEKTPOIBUTATEIH BBIITYCKAIOTCS C PAa3HOW KOHCTPYKIHEH
00MOTOK cTaTopa, 4To CO3/JaeT pa3Hoe YHCIIO Iap IMOJ0COB P H,
CJICI0BATCIBbHO, PA3HBIC 3HAYCHNA YaCTOThI BPAIlCHUA Nq. CnezlyeT UMETH B
BUJLYy, YTO TIPH U3MEHEHHH YKCIIa Iap MOJI0COB P YacTOTa BpalieHust Ny
M3MEHSETCSI CKaYKOOOpa3HO.

Tabnuma 1.3HaueHHs CHHXPOHHON YaCTOTHI CTAaTOpa

N R I B N R
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N1,

3000 1500 1000 750 600 500
00/MuH

B Tabmuue 1 npuBeneHs! 3HaYeHUS Ny, COOTBETCTBYIONIME YHCIIAM
nap IoJIFOCOB P, ONPEAEIsIEMbIM KOHCTPYKINEH 0OMOTKH CTaTopa.

Cnenyet UMeTh B BHJLY, YTO CHHXPOHHYIO YacTOTY BpalleHUs
JBHUTATENsI MOXKHO ONPEIEINTH U 0€3 BEIYUCIICHUS, @ 3HAs TOJIBKO 9aCTOTy
BpallleHHus poTopa Ny, KOTopas 1o BenduHe O0am3ka Kk Hell. Ecim, Hanpumep,
N;=2930 06/MuH. TO OMDKaNTIIas U3 YKa3aHHOTO Psi/ia CHHXPOHHBIX 9acTOT
BpAIECHUS MOXKET OBITh TOJIBKO Ny = 3000 06/MuH wmu st N, = 490 06/MuH
CHHXPOHHAS YaCcTOTa BpalleHus nBurarens oyzer N, = 500 o6/mMuH 1 T. 1.

[To uncny NooCOB ABUTATENS MOKHO OINPEEIUTh CHHXPOHHYIO
4acToTy BparieHus Ny. Ecimu, Hanpumep, YKo MoJrcoB NIeCTh, TO YUCIIO Map
MOJIFOCOB B JIBa pa3za MeHble, T. . P =3. [To dhopmysie s Ny HaiiieM ee
BesnimauHy N; = 3000/p, HO

p =3, rorga n;=3000/3 = 1000 06/MuH.

Pazbepem HeckoIbKO popMyI1, KOTOPBIE HY)KHO IPUMEHSITh TIPH
peLICHNH 33/1a4.

1. MomeHT Bpamienuss M,, onpenenseTcs mo Gopmyre

M=955P,/n,,

rne P, — mone3Has MOIIHOCTB HA Bally JBUraTeis; KBT

N,. 9acTOTa BpaIIEHUsT MarHUTHOTO MOJIS pOTOpa, 00/MHUH.

[Tpn HOMUHATBHOM peXHUMe OCHOBHBIE ITApaMeTPhl 0003HAYAIOTCSL:
MHOM ’ PHOM = PZHOM v Non = 1N 210m -

2. Ilone3Hast MOIIIHOCTh Ha BaJly JABHUTATENs

Py,= \/§ Uy 17 n-cose
rae Uy, |p — nuHelinble 3HaYeHUs HAPSHKEHUS U TOKA;

n — KIIJI nBuratens B OTHOCUTENbHBIX SAUHUIIAX;
COS (¢ — K03 (HUIIHEHT MOIIIHOCTH JIBUTATEIIS.

PZ
U3 3101t hopMyITBI I a = \/é U n-cosg
U, -n-
P P
2. KIIJ nurarens 7] = —2 > P1 =—2 ,
P n

rae P;— akTWBHas MOIIHOCTb, MOTpeOIIsieMast IBUTATEIEM U3 CETH,
KOTOPYIO MOXHO TaKXe OMpPEeNeIuTh 1Mo Gopmye

P= \/§ Uy 1 7c08p
Iopsaaox BeINOTHEHUS PadOTHI
1. Texymuit KOHTPOJIb — TECTOBBIM KOHTPOJIb IO TEME

40



2. Pemienue 3agaun
ACHWHXpOHHBIM JBHUTraTellb MMEET CIEAYIOIINEC TEXHIMYCCKHE
JAaHHBIC I paOOTHl B HOMHHAIHHOM PEXUME!
PZHOM =3 kBt
U;=380B
Nopon = 2880 00/MuH
Nuow = 0.85
cos ¢ =0.88
Yucno momrocoB 2p = 2
OnpeaenuTh: 1) HOMHUHAIBHOE CKOJNBKEHHUE Syqy 2) MOILIHOCTH
P luow » TOTPEOIIAEMYIO IBUTATENIEM U3 CETH; 3) HOMUHAIBHBIN TOK |0y ; 4)
HOMMHAJIBHBIH MOMEHT BpaIleHUus Mo
Pemenue.
UTOOBI HAMTH Sy;0y HYXKHO 3HATD Ny M N 240y - [I03TOMY TIpeIBapUTENEHO
OTIpeNIeINM CHHXPOHHYIO YacTOTY BpamieHUus N mpu N oy, = 2880 06/MuH.
Brmkaiimas cuaxponHas yactoTa BpameHust Ny = 3000 o6/MuH. Takoi ke
Pe3yabTAT MOIYYIHUM, €CITH BOCTIONB3yeMcst HOPMYJIIOH IIst Ny.
1.Yucno momocoB 2. CrieioBaTenbHO, YUCIIO Map MOIIOCoB p =1.
n; = 3000/p=3000/1 = 3000 06/MuH
2. BeruuciuM 3Ha4eHHEe HOMUHAJIBHOTO CKOJBKECHUS
. (n, —n,,,) _ (3000—2800) _ 120
o n 3000 3000
Suon— 4 %
3. 3Hast MOIITHOCTh Ha BaTy P 5.0y ¥ KILJI ABUTATENS Myi00, HAKIEM
MotHOCTB P 1,0y, KOTOPYFO MTOTPEOISIET ABUTATEh U3 CETH PU HOMHHAJIHHOM

Harpyske:

=0,4 wm

PZHOM P2 HOM 3
Mon = - PlHow = = = 3,35KBm
Luom ) 771-10,11 0’85

4. HoMuHABHBIN TOK | 140y, TOTPEOIIEMBII TBUTATEIIEM U3 CETH,
OTIPEIeIINM, HCTIOB3Yst (POPMYITY IJIs TOKa

Py 3.10°

1, =1 = B
J HOM \/§ . U e UHOM - CO0S (Dya.w 1,73 . 380 . 0,85 . 0,88

5. Haiinem 3HaueHHME HOMUHAIBHOTO MOMEHTA M0y, KOTOPBIN
pa3BHUBAET JBUTATENH MPU CBOEH paboTe:
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_9550- P, 9550-3
o n 2880

2Hom

=994H - m

Kpurepuu ouenku:

—«OTIMYHO» - TEOPETHYECKOE M TPAKTUYECKOE COJAEpKaHUE TEMbI
OCBOGHO TMOJHOCTbIO, 0e3 mpo0OenoB, yMeHUs C(HOPMHPOBAHBL, BCE
NpeyCMOTPEHHbIE  TEMOH y4eOHbIE 3aJaHusl BBINIOJIHEHBI, KauecTBO HX
BBITIOJTHEHHS OLICHEHO BBICOKO.

—«XO0poImo» - TEOpPEeTHYECKOE U IPAKTHUECKOE COJEep)KaHHE TEMbI
OCBOCHO TMOJHOCTBIO, 0e3 MpoOenoB, HEKOTOpHIE YMEHHS C(HOPMUPOBAHBI
HEJIOCTATOYHO, BCE MPEAYCMOTPEHHbIE TEMOH ydeOHbIE 3aaHMs BHIIIOTHEHBI,
HEKOTOPBIE BHU/IBI 3a/JaHNH BHITTOJHEHBI C OLTHOKaMHU.

— «Y IOBIICTBOPUTENIFHO» -  TEOPETHYECKOE U TIPaKTHYECKOe
CoJIep’KaHHe TEMBI OCBOCHO YaCTHYHO, HO TPOOEIBI HE HOCAT CYIIECTBEHHOTO
XapakTepa, HEOOXOIMMBIC YMEHHsS pabOThl C OCBOCHHBIM MAaTepHaioM B
OCHOBHOM C()OpPMHUPOBaHbI, OOJBLUIMHCTBO MPEIYCMOTPEHHBIX TEMOH YU4eOHBIX
3a11aH1/1171 BBIIIOJTHCHO, HEKOTOPLIC M3 BBINOJHCHHBIX 3a):[aH1/1171 coacpiKar
OIINOKH.

— «HeynoBIeTBOPUTENBEHO» - TEOPETUUECKOE U TIPaKTHYECKOe
COJICp)KaHHE TeMbl HE OCBOCHO, HEOOXOJIUMBIE YMEHHUsSI He C(OPMHUPOBAHBI,
BBITIOJTHEHHBIE YUE€OHBIC 3a/1aHHSI COIEPXKAT rpyObIe OIIHOKH.

Tema 2.3. DileKTprUYecKHe MAIIUHBI IOCTOSIHHOIO TOKA

JlaGopaTopHuas paGora Ne 8
HccnenoBanue padoThl IBUraTe s IOCTOIHHOIO TOKA

Henbp padoThl: HAyuYUTHCS OMPENENSATh MapaMeTpbl  JBUTaTeNeH
MOCTOSIHHOTO TOKa

Boinosinus padoty, Bol Oyaere:

YMETb:

- OmpeleNsATh HOMHUHAJbHBIC H pacy€THHIC MApaMeTPhl MAIIWH
MOCTOSIHHOTO TOKA.

MatrepuanbHoe obecneuenne:

- METOJJUYCCKUE YKA3aHUs, WHAUBUIYAIbHBIC 33JaHUS

3aganue:

1. Onpeaenuth TOKH B OOMOTKaxX, MOJE3HYH MoOIHOCTE;, JJIC
TeHeparopa

KpaTkue TeopeTnueckue cBeIeHUsI

Juns pemenust 3amad  HEoOXOAMMO 3HATh YCTPOICTBO, MPHUHINI
JIEHCTBHSI TEHEPATOPOB W ABUraTeNield IMOCTOSHHOTO TOKAa C MapauieIbHBIM
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BO30YXKICHHEM, (OPMYJBI, OIPCACISIONIUC [MapaMeTPhl TAKUX MAIIHH.
Ucnons3ys pucynku 10, 11 , pazdbepeM ocHOBHBIE (pOpMyITBI, HEOOXOAUMEBIC
JUTS peIIeHNUs 3a1a4.

Tenepatop ¢ mapamienbHbIM B30y xkaeHneM (puc 10).

1. /1C, HaBoIMMAst B OOMOTKE SIKOPS,

E=U+ I;{R;[—>U =E - I;{R;{,

rae U — HanmpspkeHue Ha 3a)KMMax reHepartopa, B;

lq— Tok sixOpsL, A;

Rg— conpoTusienne oOMOTKH sikopsi, OM.

2. Toku:

sixopst lg = (E-U)/ Ryq

Bo30OYyxaeHns lg=U/Rg

rne Rg — conporuBneHne 00MOTKH BO30OyxaeHus. OMm;
Harpy3ku | = lg— Ip.
1. Tlone3Hast MOIIHOCTb, OTHaBaeMasi reHeparopom: P,= U/

2. MomHocTs Py, 3aTpadeHHast MEpBUYHBIM IBHTATENICM Ha BpPAICHHUE
AKOpsl TeHepaTopa (TOTpediisiemMasi TeHEPaTOPOM MOIIHOCTbH), OMPEEISEeTCS

u3 popmynst KI1/] rereparopa N =Py/P1—P; =P,/
Ofmomna Jdmomna
dosdymdenun Sobywienun
s
tl, Uemry T Iy /dllem.w
—
- R " I3
.‘,_‘ 'a _U_l.v__.— fo
I
o 1
e v O=-
o, Hemdvwax numanun
Puc. 10 Puc. 11 |

IMopsok BbINOJIHEHUSI PA0OTHI

1. Texymuii KOHTPOJB ~TECTOBBIA KOHTPOJIb MO TEME

2. Pemenne 3anaun

I'eHepaTop MOCTOSIHHOTO TOKa C MapauiesibHBIM BO30YKICHHEM (CM.
puc.10) wumeromuii comporuBieHne ob6MoTkH sikops R, = 0,1 Om wu
conpoTHUBIIeHHE O0OMOTKH BO30OyxneHus Rg = 60 Om, HarpyxeH BHEUIHUM
conpotusiieHreM R =4 OM. Hanpspkenne Ha 3askumax Mammasl U = 220 B.

Omnpenennts: 1) Toku Harpy3ku |, B oOMOTKe BO30OYX1eHus lg u B
obmotke sikopst lg ;2) OJC reneparopa E; 3) monesnyio momHOCTH P,
pacxoayeMylo Ha Harpyske.

Pemenne. Onpenemnsem:
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U 220

1. TOK BO BHEIIHEH IETIH | = — = ——~ — 55 A
2. TOK B 00MOTKE BO30OYKICHNUS I, = i = @ =3,384
R, 65
3. Tok B o6Mmotke sixopst |, =141, =55+3,38 =58,384
4 SJ1C reHeparopa

E=U+1,R, =220+5838-01=22584B
TNOJIC3HYTO MOHIIHOCTBb

3.
P, =U -1 =220-55=121008Bm =12,1xBm

JIBUraTess ¢ nmapajuieJbHBIM Bo30yKaeHueM (puc. 11).

1. IIpotuBo3IC, HaBOAMIMAsT B OOMOTKE SIKOPS

E=U-I1,R, >U=E+I,R,,

rre U — HanpspkeHHEe MCTOYHMKA JIEKTPUYECKON SHEPrHM, MUTAIOIIEro
00MOTKY sikops, B;

|7 — TOK siKOpSA, A;

Rp— conmpotuBnenue 06MoTKH AKOpPA., OM

2. Tox marpysku | =1,+1,

3. Tok BO30YXIeHUS | = ,

rae Rp — comporuBienne 00MoTkH Bo30Y)XaeHHS, OM.

4. Tox gxops I, = E

R/‘I
5. MomHocTh, mnOTpeOIsieMas — JABHTaTeIieM  OT  WCTOYHHKA

3JIEKTPUYECKOI dHEpPrun P1 =U-I
6. Tlome3nyto MoOmHOCT P, Ha BaJly JIBHTaTellsd ONPEACNSIOT W3
P
dopmynsr KITJ| 77 = FZ —>P,=n-RB
1

9,55 P,
n

7. MoMeHT BpalleHus: ABUTaTest )f =

44



rJ€ N — 4acToTa BpallCHUs IKOps., 00/MuH

JlBurarens IOCTOSHHOTO TOKa C MapajulelIbHBIM — BO30YyKIEHHEM
NOAKIOUYeH K cetd ¢ Hampspkennem U = 220 B (puc. 11). Ilonesnas
MoIIHOCTh Ha Bany P, = 10kBr, wactoTa Bpamenus sikopst n = 2400 06/muH,
KIIJ nBurarens n = 80 %.

Onpenenuth: 1) Bpamawomuii MOMEHT M, KOTOpBIH pa3BUBaeT
JIBUTATENb; 2) MOABEICHHYI0 MOIIHOCTH Pi; 3) Tok |, morpebmsemsrii nBU-
rateneM ©W3 cetd; 4) CcyMMapHbBIE TOTEPH MOLTHOCTH B JABHTATeNe ) P.

Pemennue.

OmnpenensgeM: | .MOMEHT BpallleHUsl, KOTOpbI pa3BUBAET
JBHUTATENb P AAaHHOI MOIIHOCTH Ha BaJly ¥ YacTOTE BPAIIECHUS

9,55-P, 9,55-10

M = =39,79H - m
n 2400
2. MOIIHOCTh, MOTPEOJIAEMYIO ABUTATEIEM U3 CETH
P P,
n=-—=->PR =—2=£=12,5K3m
R n 08
3. TOK, MOTPeOISIEMbIi TBUTATENIEM U3 CETH
P
P =U-1->1 =—1=M=45,45A
U 220

4. cyMMapHYyIO MOIIHOCTb MOTEPh

> P=P —-P,=125-10=25«Bm

®opma npeacTaBIeHus pe3yJbTarTa:
CBOEBPEMEHHO U IIPaBHJILHO BBITTOJHEHHBIE Pacu&Thl,
Kpurepuu ouenku:

—«OTINYHO» - TEOPETHYECKOE M INPAKTHYECKOE COJACPKAHUE TEMBI
OCBOCHO TMOJIHOCTBIO, ©e3 TpoOenoB, yMeHHs c(hOPMHUPOBaHBI, BCeE
MMpeaAyCMOTPCHHBIC TEMOM y‘-Ie6HI)Ie 3aJaHus BBIIOJHCHBI, KAa4C€CTBO HX
BBITNTIOJIHCHHS ONCHCHO BBICOKO.

—«Xopomo» - TEOPETHYEeCKOe U MPAKTUYECKOE COJIEpIKaHUE TEMBI
OCBOCHO TMOJHOCTBIO, 0e3 MpoOenoB, HEKOTOpBIE yMEHHS C(HOpPMHUPOBAHBI
HEZ0CTAaTOYHO, BCE MPEIYCMOTPEHHbIE TEMOW yueOHbIE 3aJaHus BBIIOJHEHBI,
HEKOTOPBIE BH/IbI 3a/IJaHNH BBITIOJHEHBI C OLIHMOKaMHU.

— «Y IOBJICTBOPUTENILHO» -  TEOPETHYECKOE U TIpaKTHYEcKoe
COJIep’KaHNe TEMbI OCBOSHO YaCTHYHO, HO TPOOEJbI HE HOCAT CYLIECTBEHHOTO
XapakTepa, HEO0OXOJMMBIE yMEHHs pPabOThl C OCBOCHHBIM MarepuajoM B
OCHOBHOM C()OpPMHUPOBaHbI, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX TEMOH YU4eOHBIX
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3aJaHUH BBINOJIHEHO, HEKOTOPHIC W3 BBINOJHEHHBIX 33JaHUH COJepXKaT
OIIMOKH.

— «HeynoBneTBOPUTENEHO» -  TEOPETHYECKOe U TPaKTHYECKOe
Colep)KaHHEe TeMbl HE OCBOCHO, HEOOXOIMMBIC YMEHHUS He c(HOPMHUPOBAHHI,
BBITIOJTHEHHEIE YUeOHbIE 3aJaHHs COJEePIKAT TPYOBIe OIIHOKH.

Tema 2.4. OcHOBBI 2J1eKTPONPUBOAA
IIpakTuyeckoe 3ansaTHe Ne 5
Bri00op anmapaTypsl ynpaBJieHHus U 3aIUThI

Heabr pabGoThl: HaydnThCs BBIOMpATH anmaparbl  YIOpaBIeHHS U
3aLUTHI U

BeinoJsinus padory, Bel Oyaere:

YMETh:

- BEIOMpATh anmaparypy ynpaBIeHHS.

MarepuanbHoe o0ecnieyenue:

METOAMYECKHE YKa3aHUs, CIpaBOYHAs JINTEpaTypa, WHAMBHIYalbHBIE
3aJ1aHus

3aganne:

1. PaccunTath HOMUHAILHBIN TOK JBUTATEIIS.

2. BeiOpaTh aBTOMATUYECKUN BBIKIIOYATEIIb, IPEIOXPAHUTEID.

Kpatkue TeopeTnyeckue cBeieHUs

K 3ammTHO# ammapaType OTHOCSTCS aBTOMATHYECKHE BBIKIIOYATENH,
TEIUIOBOE peJie, IPeTOXPAHUTEIH.

ABTOMAaTHUYECKUI BBIKIIOUATENN MpeJHAa3HAYeH Ui KOMMYTaluu
SNEKTPUUYECKUX LENEeH M 3aIlIUTBl OT KOPOTKOTO 3aMBIKaHUS U HEPErpy30K.
OCHOBHBIM ~ 3JIEMEHTOM  SIBJISETCS ~ pacuenuresp  (TeIIOBOH WM
3JIEKTPOMAarHUTHBIN).

IIpenoxpanutens npeAHa3HadeH JUId  3al0UTBl  OT  KOPOTKOIO
3aMbIkaHugd.  OCHOBHBIM  JJIEMEHTOM  SIBJIS€TCS  IJIaBKash  BCTaBKa,
M3rOTaBJIMBaeMast U3 JIErKOMJIABKOTO MaTepHaa.

TemoBoe pene mpeqHa3HaYeHO JUIA 3aIIUTH OT MEPerpy30K TEIJIOBBIX
OCHOBHBIM 3JIEMEHTOM SIBJISIETCSl OUMeTaJUINUeCcKas TUIaCTHHA.

YcnoBust BeIOOpa IIaBKOH BCTABKU MPEIOXPAHNUTENS:

ler > 1,

rze |, — pacu€THbIN TOK BUTaTEIS.

IIpn  BoiObOpe  maBKOM  BCTaBKM ~ HEOOXOAMMO  YYUTHIBATH
KpPaTKOBPEMEHHbIE MNEPErpy3Kd, KOTOpBIE CBA3aHBI C IYCKOBBIMH TOKAMU
INEKTPONPUEMHHUKOB. [IJIi 3TOro HEoOXOAMMO YUYUTHIBATH KO3((HUINEHT,
KOTOPBII 3aBUCUT OT yCIOBHI ITyCKa.

IIpunumaem s NErkux ycnoBui mycka o + 2,5; 1 TAXKETBIX
ycioBusix mycka — 2,0. Ilpu BeIOOpe aBTOMATHUYECKOTO BBIKITIOYATENS
HEOOXOIMMO yUHTHIBATH KOJIMYECTBO ABUTATEIICH B MEXaHM3MaXx.
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ITopsinok BHINOHEHHS PA0OTHI:

1. Bemmucars w3 TaOIMIBI 1O €r0 3aJaHHOW MapKe HOMHHAJIBHBIC
apaMeTpsI ABUTATEIS — COS Quovi Muont 3 | of low

2. OnpenernsieM HOMUHAIBHBIN pacIETHBIN TOK

IHOM =P HOM/ \/3UH0M cos Puom Muom

3. Beibupaem 1o Tabmure aBTOMaTHISCKIHA BEIKITIOYATeh CEpUU

BA -51 -25 (I = lyp= )mo yemoBuio : Iy u > Loy, 1aup = 1,250,

4. BeibupaeM npenoxpaHuTenb

- MyCKOBO# TOK ABUTaTENS onpeneinseM o Gopmyne |, =K oy,

I7ie K — KpaTHOCTh ITyCKOBOT'O TOKa (Ompe/iesnsieM Mo Tadiuie)

5. OnpenensieM pac4ETHBIN TOK IIaBKOW BCTaBKHU MPEJOXPAHUTENS

IB=1,/a  npuaumaem o= 1,6-2,0

6. BpiOmpaem 1o TabnWIle IUIaBKYyIO BCTaBKY IPEIOXPAHUTEINS II0
YCIIOBHIO: I

®opma npeacTaBIeHUs pe3yJbTarTa:

CBOEBPEMEHHO U IIPaBHJIHHO BBITOJHEHHbIC PACUETHI

Kpurepuu ouenku:

—«OTIMYHO» - TEOPETHYECKOE M TPAKTUYECKOE COJEpKaHUE TEMbI
OCBOGHO TMOJHOCTbIO, 0€3 mpoOenoB, yMeHUs C(HOPMHPOBAHBL, BCE
MpeaAyCMOTPCHHBIC TEMO y‘-Ie6HI>IC 3aJaHus BBINOJHCHBI, KAauyCCTBO HX
BBITNIOJIHCHHUS ONCHCHO BBICOKO.

—«XOopoIo» - TEOpPEeTHYECKOe W IPAKTHUECKOE COJepKaHHE TEMbI
OCBOGHO MOJIHOCTbIO, 0€3 MpoOeNoB, HEKOTOpbIE YMEHHUS CHOPMHPOBAHBI
HEJIOCTATOYHO, BCE INPEAYCMOTPEHHBIE TEMOH y4eOHbIE 3a/1laHHs BBINOJIHEHBI,
HEKOTOPBIE BH/IbI 3a/IaHNH BBITIOJIHEHBI C OTHOKaMHU.

— «Y IOBIIETBOPUTEIILHO» -  TEOPETHYECKOE U TIPaKTHYEcKoe
coJIep’kaHHe TEMBI OCBOCHO YaCTHYHO, HO TPOOEIBI HE HOCAT CYIIECTBEHHOTO
XapakTepa, HEOOXOJMMBIE yMEHHs pPabOThl C OCBOCHHBIM MaTephajoM B
OCHOBHOM C()OPMHUPOBAHbI, OOJBIIHHCTBO MPEIYCMOTPEHHBIX TEMOI Y4eOHBIX
3aHaHHﬁ BBITMIOJTHEHO, HEKOTOPLIC K3 BBINOJIHCHHBIX SaZ[aHI/If/'I coacpKar
OIINOKH.

— «HeynoBneTBOpUTENBHO» - TEOPETUUECKOE U TPaKTHYECKOe
COJIEpXKaHHWE TEMBI HE OCBOCHO, HEOOXOOMMBIE YMEHHS HE COPMHPOBAHEI,
BBITTOJIHEHHBIE YUeOHBIE 3aJaHNs COJepIKAT IPyObIe OIINOKH.

Tema 2.4. OCHOBBI 2J1€KTPONPUBOJA

JlaGopaTopHnas pagora Ne 9

Coopka cxeMbl pe/leliHO-KOHTAKTHOI0 YNIPABJICHHS] AaCHHXPOHHBIM JBUTraTe1eM
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Ieas paGoTbl: H3y4EHUE CXEMBbl HEPEBEPCUBHOIO YIIPABICHUSA
ACUHXPOHHOT'O ABUTaTENsl ¢ KOPOTKO3aMKHYTBIM POTOPOM.

Boinosnnus padoty, Bel Oynete:

YMETb:

- YUTaTh U COOMPATh AIEKTPHUECKYI0 CXEMY YIIPaBICHHS IABHTATEIIEM
MIEPEMEHHOTO TOKA.

MarepuanbHoe obecnevyeHue:

METOIMYECKHE YKa3aHus, HHCTPYKUMH K JaboparopHoil pabore,
JIBUTATEllb, IPOBOJA.

3aganne:

M3Y4YHUTh Pa0dOTy NPUHLIUIHMAIEHONH CXEMBI YIPaBJICHHS aCUHXPOHHBIM
JIBUTATENIeM

Kparkue Teopernueckue cBeJeHHA:

B cxemax penelHO-KOHTAaKTOPHOIO YIPAaBICHUS CIEIYET pas3indarb
CWIOBBIE II€NHM, MHTAIOIIME OJJIEKTPOABHUraTeidd, MW LENU YIPaBICHUS,
MUTAIOIINECST JHMOO HEIOCPEJICTBEHHO OT CETH, JIMOO dYepe3 MOHIKAOIIN
TpaHchopMaTop B HENIX 0Oe30MacHOCTH.

CymecTBYIOT [1Ba NMPUHIIUIHAILHO Pa3INYHBIX crioco0a HadepTaHUS
CXeM aBTOMAaTH3MPOBAHHOTO DJJIEKTPONPHBOJA — CBEPHYTBIE CXEMBI H
pa3BepHyThIe. B CBEpHYTHIX cxeMax BCE ammapaThl U y37bl, BXOIIIE B CXEMY,
M300pakaloT TaK, KaK OHU (DAKTHMYECKH PACIOJIOKEHBI OTHOCHUTEIBHO JpYyT
apyra. Ha 6aze 3THX cXeM COCTaBIISIIOT MOHTa)KHbIE CXeMbl. B pa3BepHyTBIX
CXeMax »dJEMEHTHl amlmapaToB M Y3JIOB pAcCIOJOKEHb TI0 IPHHIHITY
NPUHAIICKHOCTH MX K TeM WIH HHBIM OTHENbHBIM pnermsaM. CoequHeHus
OT/HCNBHBIX JJIEMEHTOB  BBHINIONHSIOT TaK, 4YToOBl OBDIa  JTOCTHTHYTa
MaKCHMallbHas HATJBIJHOCTh TPH YTCHHH CXEM, a YUCJIO IepecedeHHil OBLIo
MUHUMAJIbHBIM. B pa3BepHYTHIX cXeMaX OTIENbHbIE 3JIEMEHTHI OTHOTO U TOTO YK€
anrapata MOTYyT BXOIAUTh B pa3Hble Lenu cxembl. Hampumep, KOHTaKThI
TEIJIOBBIX pejie BXOIAT B LIENHU YNpPaBJEHUS, a HarpeBaTelbHbIE 3JIEMEHTHI
— B CHJIOBBIE LIETIN.

AmnmapaTaMH ¥ y3JaMH CXE€M pPEeJIeHHO-KOHTAKTOPHOTO YIPaBIEHUS
SBIIIOTCS: peJie, KOHTaKTOPHI, YCHIINTEINH, TaTIUKH, CHTHAJIbHbBIE YCTPOICTRA,
IIyTeBbIE U KOHEUHbIE BbIKIIOUaTenu. He cienyer cMemmBaTh JaTyuK € pese.
JlaTumK HEToCPeCTBEHHO BOCIIPUHUMAET BO3JIEHCTBHE (PM3MUYECKON BETHMUUHBI
(HampspKeHUsI, AaBICHHS, TEMIIEPaTypsl) W IpeoOdpa3yeT 3TO BO3IACHCTBHE B
CUTHAJbI, BBI3bIBalOIKE paboty peine. JlaTunkamMu MOTryT OBITh TEpMOIIaphbl,
(oToconpoTuBieHns, TepMHUCTOPbL. CHUrHaibl, BbIpaOaTbIBAEMbIE JaTYHKOM,
ObIBAlOT ~ ONTHYECKHE, ITHEBMATHYECKHE, MEXaHWYEeCKHEe U, HaKOHell,
anektpuueckue. [locneqHre MUPOKO NPUMEHSIOTCS B aBTOMATHUKE.

Pene ornmuaercs OT paT4MKa TeM, YTO cpadaTbIBa€T MNPH CTPOTO
OIIpe/ICJICHHOM 3HAUeHNHM BXOJAHOW (DPM3MUECKON BENMYMHBI M 3aMBIKAET JTHOO
pa3MBIKaeT HEMOCPEICTBEHHO WM KOCBEHHO Ty WJIM MHYIO Ilemb. Perne ObIBaioT
TEIUIOBBIE, MEXAaHUYECKHUE, ITHEBMATUUECKUE U JJIEKTPUYECKHE; IIOCIEIHUE
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cpabaThIBAIOT OT BO3JCHCTBHS DIEKTPUYECKHUX BeNWYMH. Pene MapKupyroT
IByMmsi OykBamm: mepBasi OykBa P o3HawaeT pene, a BTopas IOKa3bIBAacT €ro
HazHaueHue wiu tun. Hanpumep, PM — pene toka, PH — pene namps-
)keHus, PP — momuocTtu, PY — ykaszareapnoe, PT — TensoBoe u T.
I.

OCHOBHBIMU TPUHIUIIAMU ABTOMAaTHU3alWH YIPABICHUS 3JIEKTPOIPHBO-
JaMH SIBIIOTCS: @) yHpaBleHHE B (YHKIMH BPEMEHH, T. €. BBINOJHEHHUE
HOCIIEAYIOIIEH olepaluy Yepe3 onpeieieHHOe BpeMs ocIIe peablayIiei; 0)
B (YHKIUU CKOPOCTH; B) B (DYHKIMH TOKa B OOMOTKax JABHUTIaTeis; I') B
(yHKIMH TIPOIAEHHOTO MTyTH.

B cxemax ynpaBiieHHs B (YHKIHMH BPEMEHHU NPHUMEHSIOT Pa3IW4HbIC
peie BpeMEHHM: a) MeXaHMYecKue, HallpuMep MasTHUKOBBIC, AEHCTBYIOIINE
HE3aBHCHUMO OT 3HA4YCHHs TOKa B 0OMOTKax asurartens. CpaOaTeIBaHHE TaKuX
pere TpOMCXOMUT JIMOO OT MEXaHWYECKOTO BO3JACHCTBUS Ha HHUX IIPH
MEPEMEIICHNH IKOPSI KOHTAKTOpa (IPUCTPOSHHBIE), THOO0 NP MUTAHUN OOMOTKH
COOCTBEHHOTO 3JIEKTPOMArHuTa; O) 3JIEKTPOMArHUTHBIC, KOTOPHIE IO PSIy
IPUYUH TPEOYIOT B IIETH YIPABICHUS TOCTOSTHHOTO 3HAYEHUS TOKa.

KoHTakTOpBl ~ SABISAIOTCA ~ AMEKTPOMArHUTHBIMHM  allapaTaMu Ul
JUCTaHIIMOHHOTO  BKJIIOYEHUS W OTKIIOYEHMsS  JJISKTPOJABUraresied
mapkupyrorcst Oyksamu KJI. [Ipy Hann4muu B cxeMe HECKOJIBKUX KOHTAKTOPOB,
BBITIOJTHSIOIIMX Pa3jIMYHbIe ONepalyy, clieBa K OykBeHHOMY obOo3HadeHuto KJI
NPUITHCHIBAIOT TMOPSIKOBBIA HOoMep. KaTylika KOHTakTopa MOXET HUMETh
OJIUH, JIBa, TPU M OOJiee KOHTaKTOB, MPUYEM HEKOTOpBIE M3 HUX HaXOIATCS B
CHJIOBBIX LIEIISIX, IPYTHEe — B 1IEMSIX yNpaBieHus. Kaxplii KOHTaKT 1Mojry4aeT
TO k¢ OyKBeHHO-IIM(]pOoBoe 0003HAUCHHUE, YTO W €ro Karyluka. Bce KOHTaKThI
M300pa)Kal0T Ha CXEeMaX B TaK HAa3blBAEMOM HOPMAJILHOM  MOJIOXKEHHH,
COOTBETCTBYIOLIIEM  OTCYTCTBHIO TOKa B OOMOTKE WIH  OTCYTCTBHIO
MEXaHWYECKOTO BO3CHCTBHUS HAa KOHTAKT.

[Ipn HEoOXOAMMOCTH ITycKa M OCTaHOBA JIBUIATENs M3 HECKOJIBKUX MECT
IIyCKOBbIE KHONKM BKJIIOYAOT MapajulelbHO, a KHONKH  OCTaHOBa
nocseioBatesibHo. CUTHAJIBHBIC JIAMITBI MOTYT BKJIIOYAThCS HAa 3a)KUTaHHe
unu noracanue. Takue maMmbl 0003Ha4arOT Ha cxemax OykBamu JIC.

Jlnist cocTaBieHMs ¥ YTEHUS Pa3BEPHYTHIX CXEM PENEHHO-KOHTAaKTOPHOTO
yIIpaBJIeHHs CJEAYeT YCBOWTh OOLIMH MPUHIMUI MOCTPOSHHS UX U MPUHSITYIO
MapKHpOBKY. Bce 371eMeHThI COOTBETCTBYIOIIUX AIIIAPATOB U Y3JI0B, BXOISIIIUX
B IIENIM YIIPaBJICHMs, JOJDKHBI 0003HA4YaThCs TaK e, KaK COOTBETCTBYIOIIHE
arnmaparsl WX Y3JIbl CHJIOBBIX Lerieil. Ecii B cnitoBoii ienu nMeeTcst HeCKOJIbKO
COBEPIIEHHO OJIMHAKOBBIX aIlllapaToB, BHIMOJIHSAIOIINX OJJUHAKOBbIE (PYHKIHH, TO
nocye OyKBEHHOro OOO3HAUCHHWS CIIpaBa IPOCTABISAIOT IOPSAKOBBIH HOMEp
anmnapara. Harpumep, TeIioBsie pee, BHIIOIHAIOMNE OANHAKOBBIE (DYHKINH,
HO BKJIIOYEHHBIE B pa3nnyuHble (asbl, 0003Havaror tak: PT1, PT2.

Cxema  HepesepCcUBHO20  YNpasNeHus  mpexgasHolM — ACUHXPOHHBIM
NeKMpooGueamenem ¢ KOpOmKO3IaAMKHYMbIM POMOPOM.
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Ipu Brmouenun kHomku KHII («lyck») kaTymika MarHWTHOTO
nyckatenss KJI momywaer mmranme mo menu: ¢dasza C, 3aMKHyTash KHOIIKA
KuC («Cromy»), xHomka KHII, 3amkHyTHI# KoHTakT PTI, Ha KOTOpHIA
BO3IEHCTBYIOT 00a TemoBeix pene PT1, xatrymka KJI, HymeBoit mpoBon.
Takum 00pa3oM, MarHUTHBIH ITyCKaTeNlb OKAa3bIBACTCS BKIIOYCHHBIM Ha
(haznoe Hanpspxenue 220 B, 3amkHyTCst ero kKoHTakThl KJI B cHIIOBO# 1ienu U
neuratens M momyduT nutaHue. OJHOBPEMEHHO 3aMbIKaeTcs OJIOK-KOHTAKT
KJI, myatupyromuit kaonky Kull, koTopas MoxxeT ObITh oTiTynieHa. OcTaHOB
nBurarens ocymectsisieTcss kHonkoil KuC. Ilpu neperpyskax cpabaThIBalOT
TEIJIOBbIE peJie, pa3MbIKatoT cBOil koHTakT PT1 B mnenu karymku KJI u
MarHMTHBIA ITyCKaTenb OTKIodaercs. [ curHamusannu paboThl IBUTATENs
npexycmotrpena jgamma JIC, koTopas Birodaercs: O1ok-koHTakToM KJI. Jlns
3alIUTBl CETH OT TOKOB KOPOTKOTO 3aMBIKaHHS YCTAHOBJICH ABTOMAaTHYECKUN
BBIKJIIOYaTenb BA.

Ilopsok BbINOJIHEHUSI pa0OThI.

1. M3y4uTh OCHOBHBIE TEOPETUUECKHE ITOJIOKECHUSI.

2. BpluepTuTh CXeMy yIpaBJeHHs ACHHXPOHHBIM JIBUTATEIIEM.

3. U3yuuts paboTy CXEMBI.

4. OTBeTUTHh Ha KOHTPOJIBHBIE BOIPOCHI:

Ilepeuncnuth  peXumMbl  paboOTBl  dyekTponBurateneid.  Jlathb
OTIpeNieIeHHe KAKIAOMY PEKIMY.

[lepeuncnuTh IyCKOPETYMUPYIONIME AammapaThl A yIpaBJICHUSI
SNEKTPOABUraTeIsIMY, UX HA3HAYCHHE

OOBSICHUTE HA3HAUYEHHUE M YCTPONUCTBO IUIABKOTO IPEIOXPAHUTEIIS.

Jlis uero npeHa3HauEHO TEMIIOBOE pee?
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®opma mpeacTaBJeHHS] Pe3yJbTaTa: WHAMBUIyaJbHAs 3alura
paboThI cXeMbI (OTBETHI Ha BOTIPOCHI).
Kpurepuu ouenku:

— «OTINYHO» - TEOPETHYECKOe M INPAKTHYECKOE COMACPKAHUE TEMBI
OCBOCHO IIONHOCTBIO, ©0e3 mpobenoB, yMeHUs CGHOPMHPOBAHBEL, BCe
NPEIyCMOTPCHHBIE  TEMOW y4YeOHBIC 3aJaHUs BBINOJHEHBI, KadyecTBO HX
BBITIOJTHEHHS OLICHEHO BBICOKO.

—«XOopoImo» - TEOpPEeTHYECKOE U IPAKTHUYECKOE COJepKaHHE TEMbI
OCBOGHO TMOJIHOCTBIO, 0e3 MNpoOesoB, HEKOTOpBbIE YMEHHUS C(HOPMHPOBAHBI
HEJIOCTaTOYHO, BCE MPEAYCMOTPEHHbIE TEMOH y4eOHbIe 3aJaHHsl BHIIIOJTHEHBI,
HEKOTOPBIE BH/IbI 33JIJaHNH BBIIOJIHEHBI C OLIHOKaMHU.

— «Y IOBIIECTBOPUTENEHO» -  TEOPETHYECKOEe U TPAKTHYECKOE
COZIepKaHHUE TEMbI OCBOCHO YaCTHYHO, HO MPOOEIIBl HE HOCAT CYLIECTBEHHOTO
XapakTepa, HEoOXOIUMBIE YMEHHS pabOTBhl ¢ OCBOCHHBIM MaTepHalioM B
OCHOBHOM C(hOpMHUPOBAHEL, OONBIIMHCTBO NPEIYCMOTPEHHBIX TEMOH y4eOHBIX
3aJaHHil BBITOJHEHO, HEKOTOpPBIC M3 BBHINOJHCHHBIX 33JaHUH colepikar
OIINOKH.

— «HeynoBIeTBOPUTENBEHO» - TEOPETUUECKOE U TIPaKTHYECKOoe
COJICp’)KaHHE TEMbl HE OCBOCHO, HEOOXOJMMBIC YMEHHUS HE C(OPMHUPOBAHbI,
BBIMOJIHCHHBIC YUCOHBIC 3aJaHKs COJICPKAT TPYObIC OIIMOKH.

Tema 2.4. OCHOBBI 2J1EKTPONPUBOIA

[pakruyeckast pa6ora Ne6. BoIOop MOIIHOCTH ABUTATES 1O
pe:xumy padoThbl

Heas padoTBI: HAYYUTHCS OIPENEIATH SKBHBAJICHTHBIE MOITHOCTH
JIBUTATEIICH B 3aBECUMOCTH OT PeKUMa HX pabOTHI; MOAOUPATh CTaHIAPTHBIC
JIBUTATEIN C MCIIOJIF30BaHUEM CIIPABOYHOM JTUTEPATYPHI.

Boinosinus padoty, Bol Oyaere:

YMETb:

- BBIOMpATh JIBUTATENH C YUETOM pexKHMa UX PaboThI;

- paboTaTh CO CIIPaBOYHOM JTUTEPATYPOH.

MarepuanbHoe o0ecneyenue:

METOJIMYECKUE YKa3aHWsl, Pa3AaTOYHbIA Marepual (MHIUBUAYyaJbHBIE
3aJJaHHs, TAOJIUIBI

3aganue:

1. [To Harpy304HO# qUarpaMMe ONpeAeTUTh SKBUBAJICHTHYIO BEIHINHY
(TOK, MOIIIHOCTH, MOMECHT).

2. BeiOpatp 1o Tabumie cTaHnapTHBIN aBurarens it Ol me3ann3Ma

KpaTrkue Teopernyeckue cBeeHHA:
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Pexxum  paboThl  JneKTpoOIpHMBOJAa  OmpenensieT TpeOoBaHUS K
CTaTHYECKUM M JUHAMHYIECKUM CBOMcTBaM Apurareisi. CTaTHIeCKUe CBOMCTBA
OTIPEZCTAIOTCS. BEIMYMHOM MOMEHTa COIPOTHBICHHS pabodell MalluHB,
TpeOyeMoil 4acTOTOH BpaIleHHs, HEOOXOANMOCTBIO PETYIMPOBAHUS TACTOTHI
BPAILLEHHS U €T0 IUAaa30HOM, BO3MOKHOCTBIO KPATKOBPEMEHHBIX TIEPETPY30K
U T.OI. JIMHAaMU4YECKHE CBONCTBA ONMPENEINSAIOTCS IMOKAa3aTeIsIMU NEPEXOMHBIX
PEKUMOB: 4acTOTOM ITycKa, peBepca U TOpMOXKeHus. Hanpumep, mpu 4acTeIX
MyCKax, TOPMOKEHUHU WM peBepce TPeOYIOTCS JBUraTeNy ¢ MaJlbiIM MOMEHTOM
UHEpINH poTopa (SKOps).

Bonbmoe 3HaueHue mpu BeIOOpE JBUTATENs UMEIOT HKOHOMHUYECKHE
TpeboBaHus: crommocTh asuratens, ero KIIJI u xoaddummeHt moirHOCTH,
Macca 1 rabapuThl, pacxo/ibl Ha 3KCIUTyaTaluio 1 PEMOHT.

Bribop nBuraresns BegéTcs Ha OCHOBAHHH TEXHHYECKHX TPEOOBAaHHHN K
3NEKTPOJBUTATENIO: PACUETHON MOIHOCTH, TPeOyeMOH HacTOTHI BpAILCHH,
pexxuMa paboThI, JOMYCTUMBIX 3HAUCHUH BO3ACHCTBHUS BHEIIHEH TEMIIEpPaTyphl
¥ BIQXHOCTH, BHODPAIMOHHBIX W yJapHBIX BO3ACHCTBHH, KIMMATHUYCCKHX
(hakTOpOB, MeECTa pa3MEIICHHs [BUraTels INPH SKCIUTyaTalud W APYTHX
BO3MOJKHBIX ()aKTOPOB.

Bribop nBuraTtens BBINOIHAIOT MO TaOJIHIIaM OCHOBHBIX TEXHHUYECKUX
JAaHHBIX BBIOpAaHHOH cepuu, NMpHUBEAEHHBIE B crnpaBo4yHOll jurepatrype Ilo
yKa3aHHBIM TaOJHIaM U3 psijia TUIOPa3MEpOB ABHUraTeliedl NMPUHATONH CepUu
BBIOMPAIOT THUIOpa3Mep JABUTATENsl Owkaliiedl OoJiblell HOMHMHAIBHOM
MOIITHOCTH IO OTHOIICHHIO K PAaCCUUTAHHOMY 3HAUEHHIO, YYHUTHIBAIOLIEMY
peXuM paboThI TEKTPONIPUBOAA.

3aBpiieHne  TpeOyeMoW MOIIHOCTH BeA€T K  yXYALICHHIO €ro
sHepretndeckux mokazateneit (KIIJ u xo3ddummenta momHOCTH) M, Kak
CIEACTBHE, K YBEIMUYEHWIO HEMPOU3BOAUTENBHBIX IOTEPh JHEPIUU U
YIOPOKaHUIO  DKCIUTyaTalMu aBurarens. Ilpm 3ToM Takke BO3pacTaroT
KaIllUTaIIbHbIE 3aTPATHI.

Ipu 3ammwkennn TpeOyemMoll MoNIHOCTH OyAeT MHPOHMCXOIUTH
Ype3MEepHOE €ro IeperpeBaHhe M MPEeXJIEBPEMEHHBIH BBIXOJ M3 CTpOA,
OCTaHOBKa pabouero MexaHW3Ma, JOMOJHHUTENbHBIE PACXObl HA PEMOHT WIN
3aMeHy JBUraTess

Jnst obecnieuenns HaAEKHOW pabOTHl ABUTATENT HEOOXOAMMO, YTOOBI
€ro meperpy3oqHasi CiocoOHOCTh ¥ Ha4yaJbHAs BEIMYMHA ITyCKOBOTO MOMEHTA
BBIOpDaHHOT'O THIIOpa3Mepa JABUTATeNs] COOTBETCTBOBAJA IPEABSIBISIEMBIM
TpeOOBaHUSIM

Pacuér BpIMONMHAIOT JIMOO METOAOM CPEIHMX MOTEPh, MO0 METOJOM
SKBUBAJICHTHBIX BEJIMYUH (MOIHOCTH, MOMEHTA MJIM TOKa). Pacuér Tpebyemoit
MOIIHOCTH METOJOM JKBUBAJIEHTHBIX BEIMYMH MEHee TPYJOEMOK IO
CPaBHEHHIO C METOIOM CPEIHHUX MOTEPh U MEHEE TOUEH.

.Paccuntats m BRIOpaTh IBUTATENH IS MEXaHH3MOB, pPabOTAIONINX C
MOCTOSTHHOM HAarpy3Kol He BBI3bIBaeT 0ocoObIX 3arpymHeHuil. [lo karajory

52



CJIe/lyeT 1Molo0paTh ABHMIaTellb, HOMHHAIbHAs MOLIHOCTh KoToporo PH paBHa

13031 HECKOJIIBKO Gonpime pacuéTHOH [HotpebHyro0 MOIITHOCTh

NPOU3BOACTBEHHOT'O MEXaHU3Ma YCTAHABIHMBAIOT 3KCIIEPUMEHTAIBHO HITH
pacyérom.

PacuéTHyr0 MOLIHOCTH [BHTATeNs INpPH UIUTEIHHOM IEPEMCHHOM
pexuMe pabOTHl ONPEHEIAI0T NPH HAIMYMK HArpy304HOH IHarpaMMel,
KOTOpasi XapaKTepu3yeT W3MEHEHHE Harpy3Kd B 3aBHCHMOCTH OT BPEMEHH.
MOIIHOCTD JBHUTaTeNisi MOXKHO ONPENETUTh METOJOM JKBHBAJIEHTHOT'O TOKA,
SKBUBAJICHTHOTO MOMEHTA, OKBHBAJIEHTHOM MOLIHOCTH.. MO pacdlTHBIM
(dopmynam.

DKBUBAJIEHTHEINA TOK

J I3t, + I3t, + I3ty + -+ I3ty

I3KB': t1+t= +ta+--+ t-n
DKBHBAJICHTHLIA MOMEHT

J M3t, + M3, + M3ty + -+ M3t,

MSKB': tl + t: + ta+- " + t-n
DKBUBaJICHTHAS MOIITHOCTH

J Pit,+ PAt, + Bit,+ -+ Bit,

PoKB.= ty +tg +tat.. T iy

[opsaok BbINoIHEHHS PadOThI:

Paccumnrate TpeOyeMyro MOIIHOCTH M BBIOpaTh nBuraress s Ol
TJIAaBHOTO JBIDKEHWSI TOKapHOTO CTaHKa (BpamieHue mmuHpaens). [luraromas
ceThb — Tpéx(da3HbIi mepeMeHHbIH TOK yactoToil 50I'm, Hampsbxenme 380B.,
4acTOTa BPALICHUS B pe)KUME HOMHHAIBHOM Harpy3ku 1460 06/mM MuH.

P, =14xBrT; P, = 12kBTt; P3 - 10kBT; P4, =17kBrT;

Ps=7xBrT. ty =6c¢; t, =6¢c; tz=4c; t; =4c;

OmnpenensieM SKBUBAICHTHYIO MOIITHOCTH JBUTATEIS IO (GOpMyIIE.

Ilo Tabmuie TeXHWYECKHWX: JaHHBIX BBIOMpaeM IBHraTelb C
Ommxkaiiimeld OoNbIIe HOMUHAIBHON MOIMHOCTRIO 15 KBT, THHOpasmepa
4A160M4V3.

3ammcaTh €ro TeXHU4IecKue napamerpol: PHOM; Nyoy: Muou:

MMaX / MH()M; Mn /MHOM.

®opMa npeacTABICHUS Pe3yJIbTaTa:
CBOEBPEMEHHO U NPABUIBHO BBITIOTHEHHBIE PACUETHI
Kpurepnn onenkn:

53



—«OTIMYHO» - TEOPETHYECKOE M TPAKTUYECKOE COJEpKAaHUE TEMbI
OCBOCHO IIONHOCTHIO, 0e3 mpobenoB, yMeHUs CGHOPMHPOBAHBEL, BCe
NPEIyCMOTPEHHBIE  TEeMOH y4YeOHBIC 3aJaHUs BBINOJHEHBI, KadyecTBO HX
BBITIIOJIHEHHSI OLICHEHO BBICOKO.

—«XopoImIo» - TeOPeTHYECKOe U IPAKTUYSCKOE COJCpIKaHHE TEMBI
OCBOCHO TMOJHOCTBIO, 0e3 MpoOenoB, HEKOTOpBIE yMEHHS C()OpPMHUPOBAHBI
HEJIOCTaTOYHO, BCE MPEAYCMOTPEHHbIE TEMOH y4deOHbIe 3aJaHHsl BHIIIOJTHEHBI,
HEKOTOPBIE BH/IbI 33JIJaHNH BBIITOJIHEHBI C OLTHOKaMHU.

— «Y IOBJICTBOPUTENILHO» -  TEOPETHYECKOE U TIPaKTHYECKOoe
COJIep’KaHHE TEMbI OCBOSHO YaCTHYHO, HO TPOOEJBI HE HOCAT CYLIECTBEHHOTO
XapakTepa, HEOoOXOJMMBbIE yMEHHs pPabOThl C OCBOCHHBIM MarepuajoM B
OCHOBHOM C()OpPMHUPOBaHbI, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX TEMOH YU4eOHBIX
3aaHMil BBITOJHEHO, HEKOTOpPBIE M3 BBHINOJHEHHBIX 3aJaHMil colepikar
OIINOKH.

— «HeynoBneTBOPUTENEHO» - TEOPETHYECKOe U TPaKTHYECKOe
COZIep)KaHHE TEMbl HE OCBOCHO, HEOOXOIMMBIC YMEHHUS He c(HOPMHUPOBAHHI,
BBITIOJTHEHHBIC Y4eOHBIC 3aJaHHs COJIepIKaT rpyOble OIIUOKH.

Tema 2.4. OCHOBBI 2J1EKTPONPUBOIA

IIpakTHyeckas padora Ne7.Bo16op MoIHOCTH ABUTaTeNs AJIA
o™

Hean padoThl: - HAYINTHCS BHIONPATh MOIIHOCTD JIBUTATEIS IS

HNOABEMHO — TPAHCIOPTHBIX MAIIKH.

Beinosinus padory, Bel Oyaere:

YMETB!

- BBIOMpaTh MOIIHOCThH JBUTATENs U MOABEMHO — TPAHCIIOPTHBIX
MallluH;

- I0J1b30BATHCSI CIIPABOYHOM JINTEPATYPOI

MatepuanbHoe o0ecreuyeHnue:

METOAMYECKHE yKa3aHWsA, pPa3JaTOYHbIM MaTepuan  (KapTOUKH,
TaGITUIIBI)

3anaHue:

1. Omnpenenuth  MOIIHOCTh JBUTATENs I KpaHa, JudTa,
TpaHCHIoOpTEPa.

Kpartkue Teopernyeckue cBeieHUs

[NoapéMHO — TpaHCTIOPTHBIE yCTpoiicTBa (KpaHbI, JTU(THI, TOABEMHHUKH,
TPaHCIIOPTEPBI) TperHa3HAuYeHbl JUIl MepeMEIleHHs pas3IN4YHBIX TPY30B,
naccaxupoB. IlpumMeHeHne NpPOTUBOBECOB B MOABEMHBIX MEXaHM3Max
,JIpeJIHA3HAUCHHBIX JUIsS yPaBHOBELIMBAHMS CHJIBI TSDKECTH ITyCTOH KaOWHBI U
YacTH MOJHWMAEMOT0 TpPy3a, 3HAYUTENHHO CHIDKAeT MOIIHOCTH JBHTATEeNId,
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NPUBOAMT K BBIPAaBHUBAHHIO rpadyika HArpy3Kd JIBUraTessl, YTO COKpalaer
ero meperpes B mporiecce padoTsl. MOIIHOCTD IBUIAaTeNsl PACCUUTHIBACTCS 10
CIEIYIOMHIM (HOpMyITaM:

a) 6e3 mpoTuBOBECca

G + GO

P= n

rae P — momHocTh Ha Banty nBurarens, Br.

G — cuna, HeoOxomuMast Ui mogbéMa rpysa, H;

Go- cuna g mopéMa 3aXBaThIBaloUIeTo mprucnocobenus, H;
v — cKopocTh noabséma H;

n —KIII noaséMHOr0 MeXaHu3Ma.

0) c mpoTHBOBECOM

G+ GO — Gnp.Jw
P= L |
rae Gy, — Macca npotuBoseca, H.
MOH.[HOCTB ABUTraTeIid i1 HOCPCMCHICHUA JICHT KOHBeﬁepOB,
TPAHCHOPTEPOB OTIPENEIISIOT IO (hOopMyIIe
P=F0O/m,
rae F — TsaroBoe ycwmme, H;

'V — CKOPOCTh, M/C,

1 —KIIJ mexaHnusma.

I[opsiaok BbINOJIHEHHsI PAa0OTHI

1..PacunTare mo ¢opmysiaM MOLIHOCTH IBHTATeNs JUIi HOABEMHO —
TPaHCIIOPTHBIX MalINH

2. BeiOpath 1o Tabimie cTaHIapTHBIN ABHTATEh THIA 4A

3. Pacum¢poBars MapKy BEIOPaHHOTO JABHUIaTENs

®opMa npegoCcTaBJIeHHUs pe3ybTaTa — CBOEBPEMEHHO U MPaBIIEHO
BBINOJIHEHHBIE PACUETHI.

Kpurtepuu ouenku:

—«OTIMYHO» - TEOPETHYECKOE M TPAKTUYECKOE COJEpKAHUE TEMBI
OCBOGHO TOJHOCTBIO, 0e3 mpobenoB, yMeHus cOpMHpOBaHBI, Bce
NpEelyCMOTPEHHbIE  TEMOH y4eOHbIE 3aJlaHusl BBINIOJIHEHBI, KauyecTBO HX
BBITIOJTHEHHS OLIEHEHO BBICOKO.

—«XOopomo» - TEOPEeTHYECKOE U IPAKTHUECKOE COJEp)KaHHE TEMBI
OCBOCHO TMOJHOCTBIO, 0e3 MpoOenoB, HEKOTOPHIE yMEHHS C(HOpPMHUPOBAHBI
HEZ0CTAaTOYHO, BCE MPETYCMOTPEHHBIE TeMOW yueOHbIE 3aaHuUs BBIIOTHEHEI,
HEKOTOPBIC BUABI BallaHI/II\/’I BBITIOJIHEHEI C OIIMOKAMH.

— «Y IOBIICTBOPHUTENILHO» -  TEOPETHYECKOE W TPaKTHYECKOe
CoziepKaHHe TeMbl OCBOCHO YaCTHYHO, HO MPOOEIIbl HE HOCAT CYILIECTBEHHOTO
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XapakTepa, HEOoOXOJMMBIE yMEHHs pPadOTBHl C OCBOCHHBIM MaTepualioM B
OCHOBHOM C(OPMHPOBAHBI, OOJBITMHCTBO IMPEAYCMOTPEHHBIX TEMOU yUeOHBIX
3a1aHHMil BBITOJHEHO, HEKOTOpPBIE M3 BBINOJHEHHBIX 33JaHUH conepiKar
OIINOKH.

— «HeynoBneTBOPUTENEHO» - TEOPETHYECKOe U TPaKTHYECKOe
colep)KaHHEe TEMbl HE OCBOCHO, HEOOXOIMMBIE YMEHHs He c(HOPMHPOBAHHI,
BBITIOJTHEHHEIE YUeOHbIE 3aJaHHs COJePIKAT TPYOBIe OIIHOKH.

Tema 2.5. I[lepenaua u pacnpeesienne 3J1eKTPUIECKOI JHEPrUU

[pakTuyeckoe 3anaTue Ne 8
Bbi60op cevenust TPOBOAHNKOB

Henu padorsi:

— yrnyOreHue paHee H3y9eHHOTO MaTepuana;

— BbIpabOTKa YMECHHUH U HaBBIKOB 10 IPUMEHEHHUIO (hopMyT;

— BbIpabOTKa YMEHHWIl MOJB30BaThCs  HOPMATHBHO-CIPABOYHON
JIUTEPATypOH;

— BBIOOpP CEYEHHUS MPOBOAOB 10 TOIYCTUMOMY HarpeRy.

Boinosinus padoty, Bol Oyaere:

ymemb.

BEIOMpATh CEYCHUE MPOBOA (Kabelrs) 1o TOMyCTUMOMY HarpeBy.

MarepuanbHoe o0ecnieuenue:

pa3aTouHblil MaTepuan (TaOiIHIbl, CXeMbl), METOANYECKUE YKa3aHUs
IO BBITIOJIHEHHUIO TIPAKTHYECKOM PabOTHI.

3ananmue:
Bapuant 1. BriOpaTte ceueHWe NIpOBOAA C ATIOMHHUCBBIMHU IKHIIAMH
(cnoco6 mpoknmanku — B TpyOe) AN THUTAaHUS ODJIEKTPOJBUTATES] MapKu

4A100L8Y3 (P,ov=1,5 kBT, N1= 750 06/MuH). U, = 220B, muHa muaun | = 8 M.

Bapuant 2. BriOparh ceueHune kabens ¢ allOMHUHUEBBIMHU KUJIAMU
(coco6 mpokmamku — B 3eMiie) A MHUTaHUS DJICKTPOABUTATEs] MapKu
4A180S4/2V3 (P,on= 21kBT, Ny = 3000 06/Mun).U, = 380B, miuna quauu | =
70 m.

BapuanT 3. BriOparh ceuenne kabenst ¢ MeIHBIMH JKWiamMu (crocod
NPOKJIAJKH — B 3€MJIE) ISl MTUTaHHUs dJeKTpoaBHrarens mMapku 4A250S6V3
(Puon = 45kBT, Ny = 1000 06/MuH).U,,= 380B, mmHa auanu | = 12 M.

Bapuant 4. BriOpaTh cedeHHe MPOBOJA C ATFOMHHUCBBIMHU KHJIAMH
(cmoco® MPOKIAAKH — OTKPBITO) JUIS IMUTAHUS DIICKTPOABHTATEISI MapKH
4AP180MO6Y3 (Pyon = 18,5 kBT, Ny = 1000 06/mMun).U,,,= 220B, mivHa TuHIHA
=28 m.

Bapuanr 5. BriOpars ceuenne kabenss ¢ allOMHHHEBBIMHU KUJIAMHU
(coco® mpokmamku — B 3eMiie) I MHTaHWS DJICKTPOIABUTATES] MapKh
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4AP100S2Y3 (P, = 4 kBT, n;= 3000 06/mun). U= 380B, miuHa muaum | =
25 M.

Iopsiaok BbINOIHEHHS Pa0OThI:

1. Texymuuii TECTOBBI KOHTPOJIb IO TeME «DICKTPUUCCKUE CETHY.

2. BLI60p ceueHus Kabes uiu mpoBoaa B COOTBCTCTBUU C BApUAHTOM

Xopa padorsr:
1. OmnpenennuTs pacueTHHIH TOK:
a) [t TpEx(dazHoH YeTHIPEXITPOBOTHON M TPEXIIPOBOTHON CETH
lyax = Pyax 10° /V3U,0,°COSO
0) st 1ByX(ha3HOM CETH C HYJICBBIM IIPOBOIOM
lyax = Pyax "10%/ 2:Uyc0S0
B) 11t oiHO(A3HOI 1emu

lax = Pyax '10°/ Uycoso

2. Bribupaem 1o tabnuie ceuyeHne MpOBOAHUKA MO YCIOBHIO:
_ 2
Lon = lx, S—= MM

3. IIpoepsieM BbIOpaHHBIII MPOBOIHKK 110 TIOTEPE HANIPSIKESHUS

AU = oo 1
¥ 5 Uggy
roe | — gnunHa nuuun, m
¥ — yJenbHas IPOBOAMMOCTE, IPUHUMAEM LISt
M
y, = 32—
Al oM - 300
M
Y., = 37
Cu oM+ Mg

S — cedeHue BHIGPAHHOTO IPOBOIHIKA, MM’
B ycranoskax no 1000 B nomyctumMast noteps HampsbkeHus paBHa 19 B.

4. CocTaBUTh  TEXHOJIOTHYECKYI0  Kapry IO  TEXHHYCCKOMY
00CITY)KUBaHUIO U PEMOHTY KaOeNbHOUN TIMHUN
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(I)opMa npeacraBjJIeHUs pe3yJbTaTa: CBOCBPEMCHHO M NPABUJIBHO
BBIITIOJTHEHHBIE PACYETHI.

Kpurepuu ouenku:

—«OTIMYHO» - TEOPETHYECKOE M TPAKTUYECKOE COMAEPKAHUE TEMBI
OCBOCHO IIONHOCTHIO, 0e3 mpobenoB, yMeHUs CGHOPMHPOBAHBEL, BCe
NpEeyCMOTPEHHbIE  TEMOM y4eOHbIE 3aJaHusl BBINIOJIHEHBI, KaueCTBO HX
BBITIOJTHEHHS OLICHEHO BBICOKO.

—«XOopoImo» - TEOpPEeTHYECKOe U IPAKTHUECKOE COJEep)KaHHE TEMbI
OCBOEHO TMOJIHOCTBIO, 0e3 MNpoOeNoB, HEKOTOpblE YMEHHUS C(HOPMHPOBAHBI
HEJIOCTaTOYHO, BCE MPEAYCMOTPEHHbIE TEMOH y4eOHbIe 3aJaHHsl BHIIIOJTHEHBI,
HEKOTOPBIE BU/IBI 3a/JaHNH BHITTOJHEHBI C OLTHOKaMHU.

— «Y IOBIICTBOPUTENILHO» -  TEOPETHYECKOE U TIPaKTUYECKOe
CoJIep’KaHNe TEMBI OCBOCHO YaCTHYHO, HO TPOOEIBI HE HOCAT CYIIECTBEHHOTO
XapakTepa, HEOOXOJMMBIE yMEHHs pPabOTBhl C OCBOCHHBIM MaTepHajoM B
OCHOBHOM C()OpPMHUPOBaAHBI, OOIBIIMHCTBO MPEIYCMOTPEHHBIX TEMOH yIeOHBIX
3aJaHui BBIIIOJIHEHO, HEKOTOPBIC W3 BBINOJHEHHBIX 3aJaHuil coaepikar
OIINOKH.

— «HeynoBIEeTBOPUTENBEHO» - TEOPETUUECKOE U TIPaKTHYECKOoe
COJICp’)KaHHE TeMbl HE OCBOCHO, HEOOXOJMMBIC YMEHHUS HE C(OPMHUPOBAHbI,
BBIMOJIHCHHBIC YUCOHBIC 3aJaHKs COJICPKAT TPYOBIC OIIHOKH.
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